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SPECIFICATIONS, DR CitRa7T FOR THE PROJECT. CONDITIONS INDICATEL THE ACTUAL CONDITIONS AT THE PROJECT SHTE.
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CAUTION NOTICE

THE SUBSURFACE INFORMATION ANG THE SUBSURFACE INVESTICATION Oi WHICH I7 IS BASED WERE MADE
FOR THE PURPOSE OF STUODY, PLANNNG, AHD DESIGH, AND NDT FOR CONSTRUCTION OR PAY PURPOSES,
THE VARIOUS FIELO BORING LOGS, ROCX CORES, AND SOL TEST DATA AVAILABLE MAY BE

REVIEWED OR INSPECTED [N RALEIGH BY CONTACTING THE N. C, DEPARTHENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERIIG UNIT AT (N9) 250-408B. NEITHER THE SUBSURFACE PLANS AND REPORTS,
HOR THE FIELD BORING L0OGS, ROCK CORES, OR SOIL TEST DATA ARE PART OF THE COMTRACT.

GENERAL SOIL AND RDCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED OH A
GEOTECHMCAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY MOY HECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEH BORINGS OR BETWEEN SAMPLED STRATA

WITHN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU (IN-PLACEI TEST DATA CAN BE
RELIED OM OMLY TO THE DEGAEE OF RELIABILIVY IMHERENT IN THE STANDARO TEST METHOD.

THE GBSERVED WATER LEVELS OR SOL MOISTURE COMOITIONS IDICATED IH THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION, THESE WATER LEVELS OR SOIL
MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TiME ACCORDING 0 CUMATK CONDITIONS INCLUDING
TEMPERATURES, PRECIPITATION, AND WIND, AS WELL AS OTHER NON-CLMATIC FACTORS.

THE BIODER OR COHTRAGTOR IS CAUTIONED THAT DETALS SHOWN ON THE SUBSURFACE PLANS

ARE PRELIMRIARY ONLY AND M MANY CASES THE FINAL DESIGN DETARS ARE DIFFERENT. FOR BIODING
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DDCULMENTS FOR FINAL DESIGN
WFORMATION ON THS PROJECT. THE DEPARTHMENT OOES HOT wARRANT OR CUARANTEE THE SUFFICIENCY
Ot ACCURACY OF THE INVESTIGATION MAGE, NOR THE tMYERPRETATIONS WADE, OR OPINON OF THE
DEPARTHENT AS TO THE TYPE OF MATERIALS AND CONDITIONS YO BE ENCQUNTERED. THE BIDDER OR
CONTRACTOR S CAUTIONED TO MAKE SUCH INOEPENDENY SUBSURFACE WVESTIGATIONS AS HE DEEMS
HECESSARY TO SAYISFY HMSELF AS YO CONDIMIONS TO BE ENCOUNTERED ON THS PROJECT. THE
COMTRACTOR SHALL MAVE NO CLAKI FOR AODITIONAL COMPENSATION OR FOR AN EXTENSION OF TIME FOR
AHY REASON RESULTING FAOM THE ACTUAL CONOITIONS ENCCUNTERED AT THE SITE DIFFERING FROM
THOSE INDICATED M THE SUBSURFACE MFORMATION,
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SOIL._DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL 1S CONSIDERED TO BE THE UNCOWSOLIDATED, SEHI-CONSOLIDATED, OR VEATHERED EARTH MATERIALS
THAT CAN BE PERETRATED WITH A CONTRWOUS FLIGHT POWER AUGER, AND YIELD LESS THAN

188 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (PASHTO 1206, ASTH 0-1586). SOIL
CLASSIFICATION 15 BASED ON THE AASHYO SYSTEM, BASIC DESCRIPYIONS GENERALLY SHALL INCULUDE:
CONSISTENTY, COLOR, TEXTURE, MOISTURE, AASHID CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:

POORLY GRAI

_WELL GRADED - INDICATES A GODO REPRESENTATIDN OF PARTICLE SIZES FROM FINE TO COARSE.
UNIFORM - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSO

DEO)
GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLES OF TWO OR MORE SIZES.

ANGULARITY OF GRAINS

THE ANGULARITY DR ROURDNESS OF SOIL GRAINS )S DESIGNATED BY THE TERMS: ANGULAR,

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT IF TESTED, wOULD YIELD SPT REFUSAL. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.

SPY REFUSAL IS PENETRATION BY A SPLIT SPODN SAMPLER EOUAL TO DR LESS THAN @1 FOOT PER 68 BLOWS,
IR NON-COASTAL PLAIN HATERIAL. THE TRANSITION BETVEEH SO[L AND ROCK 1S OFTEN REPRESENTED BY A ZONE

OF WEATHERED ROCK.
ROCK MATERIALS ARE TYPICALLY OIVIDED AS FOLLOWS:

ALLUVIUM (ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED 8Y WATER,

ADUIFER - A WATER BEARING FORMATION OR STRATA.

ARENACEQUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND,
ARGILLACEQUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS,

DESCRIPTIONS MAY INCLUDE COLDR OR CDLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY),
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE.

O

VANE SHEAR TEST

SHARP HAMMER BLOWS REOUIRED TO BREAK SAMPLE:
SAMPLE BREAKS ACROSS GRAINS,

EXTREMELY INDURATED

i OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION. AS SHALE, SLATE, ETC.
REEDDE LY ¥ SUBANGULAR, SUBROUNDED, OR ROUNDED, WERTHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT K VALUES » 106 g
VERY STAT.GRALSUIY CLAL KOS WITH HTEROEOUED FAE S LACRSImdar PUSTE: 47°6 e e 55176 ROCK (WR) > BLONS PER FOOT IF TESTED. EATESIAN - GROUND WATER THAT 1S UNDER SUFFICIENT PRESSURE T0 RISE ABOVE THE LEVEL
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL_COMPOSITION CRISTALLIE FINE 0 CORRSE GRATN TENCOUS- AND TETAROIGIC ROCK THAT AT NHICH 1T 15 ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS MINERAL NAMES SUCH AS DUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC, ARE USED IN DESCRIPTIONS ROCK (CRY WOULD YIELD SPT REFUSAL IF TESTED, ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (< 35% PASSING %200 (> 35% PASSING *208) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. CNEISS, GABBRO, SCHIST, EC. CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
GROUP A-3 A2 a4 (a5 [a6]A7] a1 a2 [A-405 COMPRESSIBILITY %gkﬂ}@mm = g’g:,ﬁ,M’;,iTﬁg‘;"i&ﬁ"‘?{,’;,‘*ﬁ,To*‘u”L%"’}*gﬁD‘*‘;‘},T"%"E',ﬁ,”::J’}LF R . ROCK Type | COLLUVIUM - ROCK FRAGMENTS MIXED WIYH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT 80TTON
CLASS. a3 [A-6A7 SLIGHTLY COMPRESSIBLE L10UID LIMIT LESS THAN 31 NCRY INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC, OF SLOPE.
MODERATELY COMPRESSIBLE LI0UID LIMIT EOUAL TO 31-68 CTOASTAL PLAIN I COASTAL PLAIN SEDIMENYS CEMENTED INTO ROLK, BUT MAY NOT VIELD _
SYHEDL e HIGHLY COMPRESSIBLE L10UID LIMIT GREATER THAN 58 (scefgmsmakv ROCK [T SPT REFUSAL, ROCK TYPE IKCLUDES LIMESTONE, SANDSTONE, CEHENTED R FtPArasey e JLL. MATERIAL RECOVERED I8 THE CORE BARREL DIVIDED BY TOTAL
> L | shELt BEDS,ETC -
% PASSING it PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
: 1400 “22{1";“" Quar | MoK DRGANIC MATERIAL GRARL R SILT - CCAY OTHER HAIERIAL ROCKS OR CUTS MASSIVE ROCK.
« 206 16 Mxlas Hx|as uelas uxlss uxlas onfas wnls enlss g SOILS TRACE OF DRGANIC MATTER 2 - a1 3 - 6% TRACE 1- 162 FRESH ROCK FRERH, CRYSTALS BRIGHT, FEW JOINTS MAY SHDW SLIGIHT STAINING. ROCK RINGS UNDER DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE )9 INCLINED FROM THE
LITILE DRGANIE MATTER 3 -%u 5 - 122 LITILE 18 - 20% HAMMER IF CRYSTALLINE. HORIZONTAL.
LIUID LIkT 40 Hx|40ee [0 mxfar mfso x40 x| ] gons wiTH MDDERATELY ORGANIC 5-10% 12 - 20% SOME 26 - 35% VERY SLIGHT ROCK GENERALLY FRESH, JDINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, DIP DIRECTION (DIP_AZIMUTHI - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
restc boek| 6 x| ke [io rcie rchnren [ ee [io v |16 xfiv e |i0HE]  Crroce on vy | HIGHCY ORGANIC e 201 HIGHLY 5% AND ARDVE o 5LL) CRYSTALS DN A BROKEN SPECIMEN FACE SHINE BRIGHTLY, ROCK RINGS UNOER HAMMER BLOVS IF THE LINE OF DIP, FEASURED CLOCKWISE FROM NORTH,
o 3
Shove WOk ¢ o s L R Ul ol i :Sgﬁﬁ?fop OPGANIC GROUND_WATER SLIGHT Rfms 22.:2‘;13";21?2;”19 STAINED AND DISCOLORATION EXTENDS INTO ROCK UP 7D EAULT - p FRACTURE O FRACTURE 20NE ALONG WHICH THERE HAS BEEN DISPLACEHENT OF THE
. SIDES RELATIVE T0 OTHER PARALLEL 70 THE FRACTURE.
USUAL TYPESISTOE FRASS.I - o | oty OR cLavEY | SILTY | cuavey |  ORGANIC sos v WATER LEVEL IN BORE HOLE IMMEOIATELY AFTER DRILLING 1SLE) VINCH, DPEN JOINTS MAY CONTAIN CLAY. IN GRANTOID ROCKS SOME OCCASIONAL FELDSPAR € T0 DR AOTH
DFI'E*SIW‘S 5“'“%“ sano| GRAVEL anD sanp | sois | sois MATTER v STATIC WATER LEVEL AFTER 24 HOURS CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLAIES.
HATERIAL . 24
Uiniesd MODERATE  SIGMIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND NEATHERING EFFECTS, IN FLOAT - ROCK FRAGHENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
y FAIR TO \/P¥ PERCHED WATER, SATURATED 20NE, OR WATER BEARING STRATA (MOD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
s A EXCELLENT 10 600D FAIR T0 POOR i POOR | UNSUTTABLE DULL SOLND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE . O I I PR RooK ‘ FLOOD PLAIN (FP)- LAND BORDERING A STREAM,BUILT OF SEDIMENTS DEPOSITED BY
-7 z - - ' THE STREAM.
P1 OF A-7-5 SUBGROUP 1S = LL - 30 ; P] OF A-7-6 SUBGROUP 1S > LL - 38 MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND OISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH W A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
AANGE OF STANDARD RANGE OF UNCONFINED R (MOD.SEV)  AKD CAN BE EXCAVATED WITH A GEOLOGIST'S PICK, ROCK GIVES ‘CLUNK' SOUND WHEN STRUCK. X
PrkaRy soiL Tpe | COERTIERC PR | peneaaion RESTENCE | O 1 WETH SOl DECCRIPTION @1 o Test omne DESIGNATIONS E_IEST] ! T REF| JOINT - FRACTURE IN ROCK ALOKG WHICH NO APPRECIABLE HOVEMENT HAS OCCURRED.
N-VALUE)
§ - BULK SAMPLE SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED, ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED ) g .
GENERALLY VERY LODSE “ SOIL SYMBOL P auser soams (SEV) IN STRENGTH 10 STRONG SOIL. IN GRANITOID ROCKS ALL FELOSPARS ARE KAOLINIZED TO SOME }fg“fmesﬂf“g';sﬂm RIOGE OR PROJECTION OF ROCK WHDSE THICKNESS 1S SMALL COMPARED 10
CRANULAR LODSE 470 10 $$ - SPLIT SPODN EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REHMAIN. :
MATERIAL MEDIUM DENSE 1@ T0 38 N/a ARTIFICIAL FILL (AF) OTHER SAMPLE IF_JESTED, YIELDS SPT N YALUES 5 189 BPE LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
) DENSE 3 T0 68 THAN ROADWAY EMBANKMENT <>— CORE BORING MOTTLED (40T, - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. HOTTLING IN
[{ HRTILED AGULL -
NON-COHESIVED VERY DENSE 50 ST - SHELBY TUBE VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLDAED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE BuT |-SRTEE i ates o o Fon T ATl ok OF GO0D DRAINAGE,
= v INFERRED SOIL BOUNDARY SAMPLE v SEV) THE MASS IS EFFECTIVELY REOUCED TO SOIL STATUS, VITH ONLY FRAGMENTS DF STRONG ROCK
VERY SOFT <2 <8.256 HVO MONITORING WELL . REHAINING. SAPROLITE 15 AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINOR PERCHED WATER - WATER MAINTAINED ABOVE THE HORMAL BROUND WATER LEVEL BY THE PRESENCE OF AN
SOFT 2704 RS -~ ROCK SAMPLE VESTIGES OF THE ORIGINAL RDCK FABRIC REMAIN IF T ¥ P < pr | INTERVERING IMPERVIOUS STRATUM,
GENERALLY AR .25 0 8,58 2777 INFERRED ROCK LINE PIEZOMETER X
32'12;;? sn?r . ; Ig f5 s ;g 10 cvees ALLUVIAL SOIL BOUNDARY D estaLtation RT - RECOMPACTED TRIAXIAL |COMPLETE  ROCK REDUCED YO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SHALL AND RESIDUAL (RES,SOIL, - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
CCoreSIves VERY STIFF 10 36 1102 s SLoPE THOICATOR SAMPLE SCATTERED CONCENTRATIDNS. GUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPRDLITE IS ROCK DUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIGED BY TOTAL LENGTH OF
HARD 30 > /@25  DIP & DIP DIRECTION OF O iusraation CBR - CALIFDRNIA BEARING ALSO AN EXRIPLE, ROCK SEGHENTS EQUAL TD OR GREATER YHAN 4 INCHES DIVIDED BY THE YOTAL LENGTH OF CORE RUN AND
STRUC ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
TEXTURE OR GRAIN SI7E ROCK STRUCTURES RATIO SAMPLE
O~ SPT K-VALUE VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REGUIRES SAPROLITE_(SAP) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STO. SIEVE SIZE 4 10 4 60 208 270 ® SOUNDING ROD @ED— SPT REFUSAL SEVERAL HARD BLOWS OF THE GEDLOCIST'S PICK. PARENT ROCK. - ; R
OPENING (M) 476 288 042 825 0675 0.053 SILL - AN INTRUSIVE BODY DF JGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
ABBREVIATIONS HARD 5’3“0‘:%,&?5‘“?;;352?5;:&“ OR PICK OALY WITH DIFFICULTY. HARD HAMHER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH 1TS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL PG e SILT cLaY AR - AUGER REFUSAL HI. - HIGHLY 1 - MOISTURE CONTENT " 0 THE BEDOING OR SCHISTOS)TY OF THE INTRUDED ROCKS.
(BLDR. €os. GRS CeE, 80,1 & &pa L) €L 8T - BORING TERMINATED MED. - MEDIUM v - VERY HODERATELY  CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES T0 8.25 INCHES OEEP CAN BE SLICKENSIDE - POLISHED ANO STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
. $0. - oL - CLAY MICA. - MICACEDUS VST - VANE SHEAR TEST HARD EXCAVATED BY HARD BLOW OF & GEOLOGIST'S PICK, HAND SPECIHENS CAN BE DETACHED LI FLARE
GRAIN MM 305 7% 2.8 0,25 0.05 2.005 R . _ BY HODERATE BLOWS.
Size . 12 3 ot - connge o TEST 0 W8 PLASTIC. ‘i)E’A— i MEDIUM  CAN BE GRODVED OR GOUGED 0.85 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. Wﬁ%%; T Ion o 1 Foor, L wiTH
SOIL_MOISTURE - CORRELATION OF TERMS DMT - DILATOMETER TEST ORD. - DROANIC 74~ ORY UNIT WEIGHT HARD R i CriPs 1O PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE A 2 INCH OUTSIDE OJAMETER SPLIT SPOON SAMPLER. SPY REFUSAL 1S PENETRATION EDUAL TO OR LESS
SOIL MOISTURE SCALE FIELD HOISTURE GUIDE FOR FIELD MOISTURE DESCRIPTION il DI)NRM’C ENETRATION TEST g:; - ;zssgfgﬁ]rémm e CAN BE GROVED OR E DILY BY KHIFE OR PICK, CAN BE EXCAVATED IN FRAGMENTS THAN @] FODT PER 62 BLOMS.
- - o v LY BY 3
{ATYERBERG LIMITS) DESCRIPTION vl f—‘vl(t’«ls RATID SD. - SAND, SANDY S0 FROM CHIPS T0 ssvggﬁfe ?N&;s INY SIZE BY MODERATE BLAOVS OF A PICK PDINT. SMALL, THIN STRATA CORE RECOVERY ISREC, - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIOED BY TOTA. LENGTH
FOSS. - FOSSILIFEROUS St. - SILT, SILTY PIECES CAN BE BROKEN BY FINGER PRESSURE. ’ OF STRATUH AND EAPRESSED AS A PERCENTACE.
- SATYRATED - USUALLY LIOUID; VERY WET, USUALLY - . 3 .
5AT FROM BELOW THE GROUND WATER TABLE | FRAC, - FRACTURED. FRACTURES L.~ pr A VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAYATED READILY MITH POINT OF PICK, PIECES 1 INCH ;‘g;‘:[“nggﬁﬁuéf“égkuii'ﬁ?ﬂg"\:m';%’?iﬁﬁmnﬁfam’f: On GREATER. e 4 INCHES OIVIDED BY THE
PLAsn'EL L Liouo Lt . - FRAGM - SOFT «FJTN.;«Eogfm]LN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAR BE SCRATCHED READILY BY T Lo BT D EXPRECLED NS A PLNLERTAGE.
SEMISOLIDy REOUIRES DRYING TP . TOPSOIL (7S, - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER,
Rense " WET - ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PRGJECT FRACTURE SPACING BEDDING
PLASTIC LIMIT
T DRILL UNITS: ADYVANCING TOOLS: HANMER TYPE: TERM s 4 FEET BENCH MARK: BMI2 -Y4- STA. 28+27.00 (28 LT)
DM _| DPTIMUM MOISTURE - MOIST - ) SOLID; AT OR REAR OPTIMUM MOISTURE [X] aviomanic [} mavva "Epy WIGE HORE THAN 10 FEET YHICKLY GEODED. 16 - 4 FEET
SL_| SHRINKAGE LIMIY ] rosue & L] cavans HODERATELY CLOSE ?rTr? smnfén THINLY DEODED 816 - 1.6 FEET ELEVATION: 2634.39 F1T.
o [} & conrinuous FLoHT AUGER CORE SIZEs CLOSE 86 10 1 FEET VERY THINLY BEDDED 203 - 0.16 FEET
- ORY - @ R e ™ 10 0 YERY CLOSE LESS THAN @.16 FEET THICKLY LAHINATED 9068 - 0.6 FECT NOTES:
ATTAIN OPTIMUM MOISTURE BK-51 [X] & voLow ausens e X Uioipeioieitis . 0.098 FEET
PLASTICITY D CME-45C D HARD FACED FINGER BITS D_N INDURATION
FOR SEDIMENTARY ROCKS, INDURATION 1S THE HARDERING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY INDEX (PD) ORY STRENGTH T unc.-capsioe meerTs (s  HEAT, *
NONPLASTIC 25 VERY LOW [X] cre-6s0 FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
LOW PLASTICITY 815 SLIGHT [ casme [} v aovascer TS GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICIT - HEDIUM
HioH PLRSTTICITYY ‘256 205R MORE IGH [C] rortasLe toisT (] Tricone *STEEL TEETH [] Post HoLe oicoer MODERATELY INOURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
0] seicone TONG-Chre, [ v avcen BREAKS EASILY WHEN HIT WITH HAMNER.
v * TUNG.~CARB.
COLOR tJ (] sounoms soo INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
[3 core air 0 OIFFICULT TO BREAK WITH HAMMER,

REVISED 02/23/08
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NCDOT GEOTECHNICAL ENGINEERING UNIT

BORELOG REPORT
PROJECT NO. 34599.1.1 | 1D. R4047 | counTy HAYwOOD | GEOLOGIST Hager, M. M.
SITE DESCRIPTION NG 209 FROM US BUS. TO NORTH OF SR 1523 (OLD CLYDE RD.) GROUND WTR (ft)
BORING NO. B-22 STATION 15+50 OFESET 28 ftLT ALIGNMENT -RPB- OHR. N/A
COLLARELEV. 2,607.8 ft TOTAL DEPTH 35.9 ft NORTHING 668,725 EASTING 822,269 24HR. . 180

DRILL RIGHAMMER EFF/DATE CME-550X

| DRILL METHOD  H.S. Augers

HAMMER TYPE  Automatic

DRILLER Ross, G. K.

START DATE 07/07/09

COMP. DATE 07/07/09

| SURFACE WATER DEPTH N/A

NCDOT BORE SINGLE R4047_GEO_RETWALL2.GPJ NC_DCT.GDT 10/26/10

DRIVE SAMP. L
BVl ELEV DE(g)T“ BLOW COUNT BLOWS PER FOOT v ) SOIL AND ROCK DESCRIPTION
( ) (ﬂ) 0.5ft | 0.5ft | 0.5/ 0 2|5 5IO 7‘5 100 NO. MOll G ELEV. (11} DEPTH (ft)
2610 1 |
I GROUND SURFAGE 0.0
I RESIDUAL
1 RED BROWN, SANDY SILT
2605 I
A 2,603.8 4.0
2603.4F 4.4 ' . SAPROLITE
1 BROWN, SILTY SAND
2600 1T
25984T 94
T 2 2 1 4
2695 T
+4 . .. 2,603.8 \ 14.0
e S BB B - m SAPROLITE
1 3 . S8- BROWN, SANDY SILT
2590 I 1"
256884 19.4 [
T O T +é :
2585 T - -
258341 244 } N
¥ 1 1 1 s -
1 . .
2580 I v
] Y
2578.4F 29.4 (N . -
T 2 173 [ 5 ‘& - -
1 A .
2575 I \
257341 34.4 R T
T 316 |8 T 2571.9 _ 359
4 B Boring Terminaled at Elevation 2,571.9 ft IN
2570 =+ _ SAPROLITE
2565 I -
2560 1 g
2555 I -
2550 I L
2545 I -
2540 T [
2535 I r
2530 1 8

NCDOT BORE SINGLE R4047_GEO_RETWALL2.GPJ NC_DOT.GDT 10/26/10

SHEET (S of (9

NCDOT GEOTECHNICAL ENGINEERING UNIT

BORELOG REPORT :
PROJECT NO. 34599.1.1 [i0. Réo47 [COUNTY HAYWOOD [ GEOLOGIST Hager, M. M.
SITE DESCRIPTION NC 209 FROM US BUS. TO NORTH OF SR 1523 (OLD CLYDE RD.) GROUND WIR (ft)
BORING NO. B-21 STATION 16+00 OFFSET 37 ftLT ALIGNMENT -RPB- OHR 320

COLLAR ELEV. 2,606.2 ft

TOTAL DEPTH 40.3 ft

NORTHING 668,773

EASTING 822,275

24 HR. 38.0 FIAD

DRILL RIGHAMMER EFFJ/DATE CME-550X

| DRILL METHOD  H.S. Augers

HAMMER TYPE  Automatic

DRILLER Rose, G. K.

START DATE (7/07/09

.COMP. DATE 07/07/09

[ SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lﬂf‘;V ELEV DE(E)TH owe \/ 0 SOIL. AND ROCK DESCRIPTION
) 0.5t | 0.5f | 0.5 | |0 25 W01 NO. /Mol 6| Eeev.m DEPTH (1)
2610 i
+ 2,606.2 GROUND SURFACE 00
2605 T T RESIDUAL
T . RED, BROWN SANDY SILT
2.602.4T 3.8 b
+ > T 5 175 . +16 . 5524
2600 T N ' 2,600.2 6.0
-+ t SAPROLITE
T r BROWN, SILTY SAND
259747 88 - ' °
+ 2 | 4|5 g9 $S-25
2595 1 i H
1 -
2,5924T 138 1
T e S .
2590 T i ) 2,580.2 16.0
-+ ; SAPROLITE
+ 1-- BROWN, CLAYEY, FINE SANDY SILT
258747 188 [
* 1 1 3 ‘4‘ : S§S8-26
2585 I 1
J | ..
2,582 4T 238 L
+ T 1 24 +6 .
2580 T Tt 2,580.2 26.0
4 i = SAPROLITE
T [0 BROWN, SANDY SILT
25774T 28.8 -
+ 1 1T 132 +3 . s8-27
2575 T -
e I- .
2571247 338 : :
1 1 1 2 Q'a :
2570 I \
m . \. -
2567.4T 38.8 A i
T 2 15719 ¥4 ] 25659 403
2565 T L Boring Terminated at Elevation 2,565.9 ft IN
1 i SAPROLITE
I C
2560 I "
25565 1 -
+ -
2550 1 "
2545 1 l
B 4 L
2540 I _
1 C
2535 I .
2530 T [




NCDOT GEOTECHNICAL ENGINEERING UNIT NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET (& oF |9

NCDOT BORE SINGLE R4047_GEO_RETWALL2.GPJ NC_DOT.GDT 10/26M10

PROJECT NO. 34599.1.1 [ID. R4047 [ county HAYwoOD | GEOLOGIST Hager, M. M. PROJEGT NO. 34599.1.1 [1D. Ra047 | county HAYwoOD [ GEOLOGIST Hager, M. M.
SITE DESCRIPTION NC 209 FROM US BUS. TO NORTH OF SR 1523 (OLD CLYDE RD.) GROUND WTR (ft) SITE DESCRIPTION NC 209 FROM US BUS. TO NORTH OF SR 1523 (OLD CLYDE RD.) GROUND WTR (ft)
BORING NO, B-20 STATION 17+00 OFFSET 28ftLT ALIGNMENT -RPB- 0 HR. N/A BORING NO. B-19 STATION 17+50 OFFSET 28ftLT ALIGNMENT -RPB- 0 HR. N/A
COLLARELEV. 2,605.7 ft TOTAL DEPTH 20.1ft NORTHING 668,864 EASTING 822,305 24 HR. N/A COLLAR ELEV. 2,605.8 ft TOTAL DEPTH 31.3 ft NORTHING 668,912 EASTING 822, 311 24 HR. 18.5
DRILL RIGHAMMER EFF/DATE CME-550X l DRILL METHOD H.S. Augers HAMMER TYPE Automatic DRILL RIGHAMMER EFF./DATE CME-550X | DRILL METHOD H.S. Augers HAMMER TYPE Automatic
DRILLER Rose, G. K, START DATE 07/06/09 COMP. DATE 07/06/09 I SURFACE WATER DEPTH N/A DRILLER Rose, G. K. START DATE 07/06/09 ) JCOMP. DATE 07/06/09 ] SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(LfSV ELEV D‘if’:)T“ : v 0 SOIL AND ROCK DESCRIPTION E(LﬂE)V ELEV DE(%T H \/ ) SOIL AND ROCK DESCRIPTION
() 0.5ft | 0.5ft | 05f | |0 » % B 19| No. |vol| 6| Eeev.m DEPTH (f) () 0.5t | 0.5ft § 05t | |0 i 5 7S M0l No. Mol 6 | eev.ay DEPTH (ft)
2610 L B 2610 1
1 | 26057 GROUND SURFACE 0.0 T GROUND SURFACE 0.0
2605 I : 35 FILL, GREY SANDY SILT W/ ROOTS 2605 F ] FILL, SAND AND GRAVEL
+ - + N 20
1 . 1 Sy SAPROLITE
26024L a6 L 1 L b 5 2cotad an L Lo b BROWN, SILTY SAND
2600 T *4 o G 5097 6.0 2600 I ‘9 -
L .\\v .. RESIDUAL +4 N P
1 AV RED, BROWN SANDY SILT 1 I A
2,507.1) 8.6 R 25968.. 88 l‘ ..
L 2 5 5 . @10 . 1 2 4 4 kn - -
2595 T hf 2595 1 e
T i , T o
1 A 2592.8 12.9 I - -
259211 136 7 3 7 4 M SAPROLITE 259184 138 B
2590 1 . T1s - BROWN, SiLTstA/?zT[L) W/ GASOLINE 2500 1 3174 | 4 ..‘8 .
I e - I I .\ .
258711 18.6 3 5 5 T L 2.586.8-. 18.8
T+ - - 915 | 25856 204 1 6 7 7 ‘ e 55-23
2585 -t — Boring Terminated at Elevation 2,5685.6 ft IN 2585 —+ M =
4 - SAPROLITE 4. TN § . . .. 22.0
I [ 1 - WEATHERED ROCK
+ - 25818+ 23.8 S T500 .. Pl NN (GNEISS)
2580 T C 2580 I . - 10003
I B 257681 ZTRE- L T
4 1. 4 . K - 100/0.4
2575 T — 2875 -t i —2574.3 313
T - ¥ F CRYSTALLINE ROCK
1 - T C (GNEISS)
1 i 1 I Boring Terminated with Standard
2570 1 B 2570 T - Penetration Test Refusal at Elevation
1 i T i 2,574.3 ft IN CRYSTALLINE ROCK
26565 T r 2565 X [
-t ’. e ol
2560 hi - o| 2560 T -
o+ - g 4. L
1 i S 1 K
I i K I [
2555 T r @] 2555 1 o
=
1 N 5 1 i
+ L Dl <4 -
+ . 9 4 L
2550 I r 22550 T N
1 g 3 1 C
T g E T g
2545 1 - In] 2545 1 o
» & 1
i N o T i
+ L. w 4 =
- - O' . N .
1 X i 1 i
2540 I o S 2540 T "
[
I C & 1 i
1 - 2 1 -
1 _ 2 T i
2535 T r | 2535 h o
1 K & T i
== @ -
i @ 1
+ - (o] -+ -
. O i -
2530 [ 9{2530 7




NCDOT GEOTECHNICAL ENGINEERING UNIT

NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 11 of |9

S

PROJECT NO. 34599.1.1 [lD. R4047 ]COUNTY HAYWOOD IGEOLOGIST Hager, M. M. PROJECT NO. 34599.1.1 ]lD. R4047 ICOUNTY HAYWOQD ]GEOLOGIST Hager, M. M.
SITE DESCRIPTION NC 209 FROM US BUS, TO NORTH OF SR 1523 (OLD CLYDE RD.) GROUND WTR (ft) SITE DESCRIPTION NC 209 FROM US BUS. TO NORTH OF SR 1623 (OLD CLYDE RD.) GROUND WTR (ft)
BORING NO. B-18 STATION 18+00 OFFSET 28ftLT ALIGNMENT -RPB- 0 HR. N/A BORING NO. B-16 STATION 19+50 OFFSET 3SftLT ALIGNMENT -RPB- 0 HR. Dry
COLLAR ELEV. 2,599.7 ft TOTAL DEPTH 20.0 ft NORTHING 668,962 EASTING 822,316 24 HR, . 13.0 COLLAR ELEV. 2,599.8 ft TOTAL DEPTH 254 ft NORTHING 668,120 EASTING 822,331 24 HR. FIAD
DRILL RIG/HAMMER EFF/DATE CME-550X [DRILLMETHOD H.S. Augers HAMMER TYPE  Automatic DRILL RIGHAMMER EFF/DATE CME-650X lDRILLMETHOD H.S. Augers HAMMER TYPE  Automatic
DRILLER Rose, G. K. ]START DATE 07/01/09 COMP. DATE 07/01/08 ISURFACE WATER DEPTH N/A DRILLER Rose, G. K. START DATE  06/30/09 COMP. DATE 06/30/09 ISURFACEWATER DEPTH N/A
DRIVE . L DRIVE AMP. L
ELEV| g gy [DEPTH] PLOW COUNT BLOWS PER FOOT s\ W/ G SOIL AND ROCK DESCRIPTION eLev| PR [oEpTH|_BLOW COUNT BLOWS PER FOOT s W/ o SOIL AND ROCK DESCRIPTION
M| @ | ® |osn|osmn|os]|0 25 50 75 1000 | NO. | ol 6 | eevim DEPTH (f) ® | “my | @ Jost|ost]osnf]|o 25 75 100} | NO. [ /Moil 6 | etev.m DEPTH ()
2600 -+ |_2599.7 GROUND SURFACE ] 0.0 2600 1 | _2,599.8 GROUND SURFACE 0.0
i | o FILL, SAND AND GRAVEL I T FILL, BROWN, SANDY SILT
1 A | oL 2597.7 20 I |-
T A e . SAPROLITE I |-
2505 e ot R R R BROWN, SILTY SAND 2595 | 205 q-~ a9 | —— |- -
7 —‘a 2.594.3 5.5
1 N B Al T Xk SAPROLITE
T D A + XN BROWN, GLAYEY, SANDY SILT
pogo |2o10F 87 L L L R S 2550 2590.9] 8.9 \o-
A — {zo T 1 A8 ] —0 Ss20f D
I MR 1 I I e
i \ I b
258601 137 S 258594 139 I
2585 T 6 | 11 | 12 .‘ 2585 T 21716 | l—ew0
4 N ) 4 R
I . el R . ‘ 185 1 . I\\Z )
2.581.01 18.7 A At 25 - 2,580.9.4 189 R
2580 ; - 0070 WEATHERED ROCK 2580 -
+ 100/0.3 100039 W:_z.sm . TaNES) 200 + Z 5] 8 ‘._.f“. ss21| D
I B CRYSTALLINE ROCK 1 S
1 R (GNEISS) 1 oy
T - Boring Terminated with Standard 257591 239 P S
2575 =+ - Penetration Test Refusal at Elevation 2575 =4 IIEERE & Nob2s744 254
+ - 2,579.7 ft IN CRYSTALLINE ROCK ¥ = Boring Termmated al Elevation 2,574.4 1t IN
1 L 1 - SAPROLITE
210 + B 2570 hi d
2565 1 o 2565 b F
2560 T " 2560 I -
2555 I [ 2565 I t
ol 2550 1 r o 2550 1 L
= T i = T R
k 1 . = 1 L
8| 2545 T . 8] 2645 I -
6 + - & T r
0 <4 - 8] o+ o
O! -+ - OI -+ -
z 1 L 2 1 |
=1 2540 I L 212540 I -
Q 4 | o 1 .
S 9 -
9 i i 1
g 1 i : ! :
i 2535 i | 2535 1 =
@, T N x T 3
!\I T I ,\l T B
< -+ - P 4 b
212630 A1 L 21.2530 A -
o 1 | 14 T |
w w a
@1 2505 I - ] 2525 I B
o o i i
2 1 i 8 ! X
53 1 L S 1 -
@] 1 L Q L L
9| 2520 9| 2520
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NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

NCDOT GEOTEGCHNICAL ENGINEERING UNIT
BORELOG REPORT

PROJECT NO. 34599.1.1 [ID. Ra047 [ county HAYWOOD | GEOLOGIST Hager, M. M.

SITE DESCRIPTION NC 209 FROM US BUS. TO NORTH OF SR 1523 (OLD CLYDE RD.) GROUND WIR (ft)
BORING NO. B-15 STATION 20+00 OFFSET 60 ftLT ALIGNMENT -RPB- OHR. N/A
COLLARELEV. 2,599.2 ft TOTAL DEPTH 20.6 ft NORTHING 669,182 EASTING 822,336 24HR. Dry

PROJECT NO. 34599.1.1

| ID. R4047

| county HAYWOOD

] GEOLOGIST Hager, M. M.

SITE DESCRIPTION NC 209 FROM US BUS. TO NORTH OF SR 1523 (OLD CLYDE RD.)

BORING NO. B-14

STATION 20+40

OFFSET 88 ftLT

DRILL RIGGHAMMER EFFJ/DATE CME-550X

[ DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

COLLAR ELEV. 2,599.6 ft

TOTAL DEPTH 20.3ft NORTHING 669,239

GROUND WTR (ft)
ALIGNMENT -RPB- 0HR, N/A
EASTING 822,341 24 HR. Dry

DRILLER Rose, G. K.

START DATE 06/30/09

| comp. DATE 06/30/09

l SURFACE WATER DEPTH N/A

DRILL RIGHAMMER EFF./DATE CME-550X

| DRILL METHOD  H.S. Augers

HAMMER TYPE  Automatic

DRILLER Rose, G. K.

START DATE 06/30/09

.COMP. DATE  06/30/09

l SURFACE WATER DEPTH N/A

ELEV DRIVE

DEPTH| BLOW COUNT

) E(Lff)v () | o5t

0.5t | [0 25

BLOWS PER FOOT

Qor

SOIL AND ROCK DESCRIPTION
ELEV. (f() DEPTH {ft)

2600

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lff)v ELEV DE“':)T H 6 ” 00 VA4E SOIL AND ROCK DESCRIPTION
{f 0.51 0.5t A » NO. | /Mol| 6 | eev.m DEPTH (]
2600 .
T 25902 GROUND SURFACE 00
1 FILL, BROWN, SANDY SILT

2595 | 250511 4.1

~ ‘.‘.*7-3.._._.___..

2.587.2 120

|_2,599.6 GROUND SURFACE 0.9

2595845 38

2595

2,590.84 8.8

N
P p—p——
R » e 0 e
s
e
S

2590

2590 1 250017 9.1
1 1 1 .
< ‘ . .. &%
I b N
2586 | 258517 14.1 { bl
1 1 3 *5. . §5-19 N
4 .. avi
4 j-- ;‘i[-
2580 | 2 58017 191 1 SN
2 4 & - AVl

SAPROLITE
BROWN, CLAYEY, FINE SANDY SILT

A
H

2,578.6 20.6

[

2.585.84 13.8

W
F TS L

2685

2,580.8-- 18.8

FILL, BROWN SANDY SILT W/ CLAY

37%2,587‘8 11.8

-ttt

2580

2576

2570

2665

2560

2555

2550

2545

-ttt e ettt e

2540

T

2535
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NCDOT BORE SINGLE R4047 GEO_RETWALL2.GPJ NC_DOT.GDT 10/26/10
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2520
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Boring Terminated at Elevation 2,578.6 ft IN
SAPROLITE

EN
4‘1—5—4
e e

I

- 2,679.3
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SANDY CLAY
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Boring Terminated at Elevation 2,579.3 ft IN
SAPROLITE

SHEET (B of |9




NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS-MATERIALS AND TESTS UNIT

JCS

SOILS TEST REPORT-SOILS LABORATORY

SHEET (q o |9
M&T S03E

[ T.LP.ID #:

| R-4047

REPORT ON SAMPLES OF: I Soils for Quality

LU

M&T S03E
NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS-MATERIALS AND TESTS UNIT
SOILS TEST REPORT-SOILS LABORATORY
[ T.LP.ID #: | R-4047
[ REPORT ON SAMPLES OF: [ Soils for Quality
PROJECT: 34599.1.1 [ COUNTY: | n/a [ Owner: | NCDOT
DATE SAMPLED: | 6.09 | DATE RECEIVED: | 7.7.09 | DATE REPORTED: | 7.20.09
SAMPLED FROM: | n/a | SAMPLED BY: | P. Q. Lockamy )
SUBMITTED BY: | W.D. Frye 2002 | STANDARD SPECIFICATION
LABORATORY: Asheville
TEST RESULTS
Project Sample No. SS-17 SS-18 SS-19 SS-20 SS-21 §§-22
Lab Sample No. A 161172 161173 161174 161175 161176 161177
HiCAMS Sample # - - - - - -
Retained #4 Sieve % 0.0 1.2 0.0 0.0 0.0 0.0
Passing #10 Sieve % 90 92 99 98 99 92
Passing #40 Sieve % 75 75 92 85 | 90 67
Passing #200 Sieve % 49 49 68 44 40 33
MINUS #10 FRACTION
Soil Mortar - 100%
Coarse Sand -Ret, #60 27 29 13 25 23 41
Fine Sand - Ret. #270 23 22 24 44 40 29
Silt 0.05-0.005 mm_% 14 8 35 3 17 10
Clay <0.005 mm % 36 41 28 28 20 20
Passing # 40 Sieve % -- - - - - -
Passing # 200 Sieve % .- - - - .- -
Liquid Limit 37 36 48 42 41 36
Plastic Index 9 11 NP NP NP NP
AASHTO Classification A-4(3) A6 (3) A-5 (8) A-5 (2) A-5 (1) A-2-4 (0)
Quaantity
Texture
Station 20+40 20+40 20+00 19+50 19+50 19+00
Hole No.
Depth (ft)  From: 4.3 14.3 14.6 9.4 n/a 19.5
To: 5.3 15.3 15.6 10.4 n/a 20.5
OK oK OK OK 0K OK
Remarks:
[ A-161170 - 161177
CC:
P. Q. Lockamy
File
| SOILS ENGINEER: ]
G:/Everyone. .. /M&T Forms/Regional Lab Statesville/Soils Test Report M&T S03E 8-19-2000

PROJECT: 34599.1.1 | COUNTY: [ n/a | Owner: | NCDOT
DATE SAMPLED: | 6.09 | DATE RECEIVED: [ 7.7.09 | DATE REPORTED: | 7.20.09
SAMPLED FROM: | n/a | SAMPLED BY: | P. Q. Lockamy
SUBMITTED BY: W. D. Frye 2002 | STANDARD SPECIFICATION
LABORATORY: Asheville
TEST RESULTS
Project Sample No, SS-23 SS-24 §S-25 S$S-26 $S5-27 SS-28
Lab Sample No. A 161178 161179 161180 161181 161182 161183
HiCAMS Sample # -~ o -- -- -- -~
Retained #4 Sieve % 0.0 0.0 6.9 0.0 0.0 0.0
Passing #10 Sieve % 83 96 80 .97 99 99
Passing #40 Sieve % 59 77 60 90 85 87
Passing #200 Sieve % 27 50 33 66 47 42
MINUS #10 FRACTION

Seil Mortar - 100%
Coarse Sand -Ret. #60 43 28 37 14 26 28
Fine Sand - Ret. #270 35 26 27 25 37 39
Silt 0.05-0.005 mm_ % 2 16 20 41 23 19
Clay < 0.005 mm % 20 30 16 20 14 14
Passing # 40 Sieve % - - -- -- -~ -
Passing # 200 Sieve % -= -- -- e - --
Liquid Limit 37 34 28 41 38 37
Plastic Index NP NP NP | 9 NP NP
AASHTO Classification A-2-4 (0) A-4(3) A-2-4 (0) A-5(6) A-4(2) A-4 (1)
Quantity '
Texture ) )
Station 17+50 16+00 16+00 16+00 16+00 15+50
Hole No.
Depth (ft) From: 19.3 4.3 9.3 19.3 29.3 14.9

To; 20.3 5.3 10.3 20.3 30.3 15.9

OK OK OK OK OK OK
Remarks:
[ A-161178 - 161183

CC:
P. Q. Lockamy
File
SOILS ENGINEER: ]
G:/Everyone. . . /M&T Forms/Regional Lab Statesville/Soils Test Report M&T 503E 8-19-2000
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

PROJ. REFERENCE NO. _34599.1.1(R—4047)

F.A. PROJ. STP-209(2)

COUNTY _HAYWOOD

PROJECT DESCRIPTION _NC 209 FROM

US 23 BUSINESS TO NORTH

OF SR 1523 (OLD CLYDE RD.)

SITE DESCRIPTION BRIDGE ON NORFOLK SOUTHERN RAILROAD

OVER NC 209 AND RICHLAND CREEK

NOTE - THE INFORMATION CONTAINED HEREIN iS NOT IMPLIED OR GUARANTEED BY. THE N..C. DEPARTMENY

OF TRANSPORTATION A5 BEING ACCURATE NOR IT 1S CONSIDERER TO BE PART OF THE PLANS,
SPECIFICATIONS, OR CONTRACT FOR THE PROJECT.

NOTE - BY HAVING REQUESTED THIS INFORMATION THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAMS

FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.

STATE | STATE PROJECT REFERENCE No. | SiEet | BoiAL

N.C. 34599.1.1(R-4047) 1 10

CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH (T 1S BASED WERE MADE
FOR THE PURPOSE OF STUDY, PLANNNG, AND DESIGN, AND NOV FOR CONSTRUCYION OR PAY PUAPOSES,
THE VARIQUS FIELD BORING LOGS, ROCK CORES, AND SONL TEST DATA AVAILABLE WAY DE

REVIEWED OR INSFECTED IN RALEIGH BY CONTACTING THE N, C, DEPARTMENY OF TRANSPOATATION,
GEOTECHNICAL ENGINEERING UNIT AT (919} T07-6850. NEITHER THE SUBSURFACE PLANS AND REPCRTS,
NOR THE FIELD BORING LOGS, ROCK COHES, OR SOL TEST DATA ARE PART OF THE CONTRACT.

GENERAL SOL AND ROCK STRATA DESCRIPYIONS AND INDICATED BOUNDARIES ARE BASED ON A
GEOTECHNICAL INTERPRETAYION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARLY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETHEEN BORINGS DR BETWEEN SAMPLED STRATA

WITHN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE N SITU {IN-PLACE) TEST DATA CAN BE
RELIED ON DMLY TO THE DEGREE QF RELMBILITY INHERENT ™ THE STANODARD TEST WETHOD,

THE OBSERVED WATER LEVELS OR SO1 MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION, THESE WATER LEVELS OR SOI.
MDISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLMATIC CONDITIONS INCLUDING
TEMPERATURES, PRECIPITATION, AND WIND. AS WELL AS OTHER NON-CLWATIC FACTORS.

THE BODER OR CONTRACTOR iS CAUTIONED THAT DETALS SHOWN ON THE SUBSURFACE PLANS

ARE PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR BIDDING
AND CONSTRUCYION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL DESIGN
INFORMATION ON THIS PROJECT., THE DEPARFMENT DOES NOT WARRANT OR GUARANTEE THE SUFFICIERCY
QR ACCURACY OF THE INVESTIGATION MADE, KOR THE INTERPRETATIONS MADE, OR OPRON OF THE
DEPARTUENT AS TO THE TYPE OF MATERIALS AND CONDITIONS YO BE ENCOUNTEREQ, YHE HIDDER OR
CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENGENT SUBSURFACE WNVESTIGATIONS AS HE DEEMS
NECESSARY TO SATVISFY HIMSELF AS YO CONDITIONS TO BE ENCOUNTERED ON THIS PROJECT. THE
CONTRACTOR SHALL HAVE NO CLAM FOR ADDITIONAL COMPENSATION OR FOR AN EXVENSION OF TIME FOR
ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE DIFFERING FROM
THOSE INDICATED IN THE SUBSURFACE INFORMATION,

PERSONNEL
P. PETRUCCI

R, CUTTER

R, WHITWORTH

W. SALISBURY

INVESTIGATED BY_D» WEAVER

CHECKED BY B. WELCH

SUBMITTED BY_ P WEAVER

DATE 0610/2013

NCUALIYT T

o

f
QORI




NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO.

SHEET NO.

34599.L.I(R-4047) 2

SOIL_DESCRIPTION

GRADATION

ROCK_DESCRIPTION

TERMS AND DEFINITIONS

SOIL. 1S CONSIDERED T0 BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED, CR WEATHERED EARTH MATERIALS
THAT CAN BE PENETRATED WITH A CONTINUQUS FLIGHT POWER AUGER, AND YIELD LESS THAN

WELL GRADED - [NDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
UNIFGRM - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSO

POORLY GRADED!

HARD ROCK
ROCK LINE

1S NON-COASTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL.AN INFERRED
INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.

SPT REFUSAL IS PENETRATION BY & SPLIT SPOON SAMPLER EQUAL 7O OR LESS THAN 8,1 FOOT PER €8 BLOWS.

ALLUVIUM {ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.

AQUIFER - A WATER BEARING FORMATION OR STRATA,

129 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO T2@6, ASTM D-1586). SOIL
CLASSIFICATION 1S BASED ON THE AASHTO SYSTEM, BASIC DESCRIPTIONS GENERALLY SHALL [NCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH

GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLES OF TW0O OR MORE SIZES.

ANGULARITY OF GRAINS

AS MINERALOGICAL CQMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC, EXAMPLE:

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS) ANGULAR,

[N NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN REPRESENTED BY A ZONE

OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPJCALLY DIVIDED AS FOLLOWS:

ARENACEQOUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.
ARGILLACEQUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS,

OR HAVING A NOTABLE PROPORTION OF CLAY IN THEJR COMPOSITION, AS SHALE, SLATE,ETC.

DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY),
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC, ARE USED YO DESCRIBE APPEARANCE.

VANE SHEAR TEST

EXTREMELY INDURATED

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE:
SAMPLE BREAKS ACROSS GRAINS.

’ SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 180
VERY STIFF, GRASITY CLA, MOST WITH ITERBEDDED FIRE SMD LATRSHGHLY PLASTC 476 s T ROCK (WR) BLOWS PER FOOT IF TESTED, ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITIGN TR LTE e 70 TOATSE GRAT TGNEQUS NG FE TANORPHIC T TWAT AT WHICH IT [S ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE T0 OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS ROCK (CRY WOULD YIELD SPT REFUSAL IF TESTED, ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (S 35% PASSING *200) (> 35% PASSING *200) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE,
TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP At a3 | A-2 a-4 [AB[A6]A7] Al a2 | A4 4D COMPRESSIBILITY ggg;(cmcsg)ALLlNE ;glgﬁME?ﬂf‘«gv g%cx rlHM WOULD YEILD SPT REFUSAL IF TESTED. ROCK TyPg | COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS, - A-6, A-7 SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 3t . : INCLUDES PHYLLITE, SLATE, SANDSTONE.lETC. — OF SLOPE.
MODERATELY COMPRESSIBLE LIOUID LIMIT EQUAL TO 31-50 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD . v REC. - TOTAL LENGTH OF ALl ARR oA
SYMBOL HIGHLY COMPRESSIBLE LIQUID LIMIT GREATER THAN 58 SEDIMENTARY ROCK T— T | SpT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED LORE_RECOVERY IREC L MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
P I SHELL BEDS ETC LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTACE.
* PASSING SILT- PERCENTAGE OF MATERIAL — \;IEATHERING DIKE - A TABULAR BODY UOF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
: 14% 50 Mx GRANULAR| o o :;c‘? QRGANIC. HATERIAL GRANLIJLAR snLTSO-ILgLAY QTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
38 MX[5¢ MX|51 MN SOILS e SOILS N DR
F TS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER .
* 200 |15 Hx [25 Mx|10 Mx|35 1|35 mx|35 mx|3s mx|36 |36 seeja6 el o8 TRACE OF ORGANIC MATTER 21 3% 3-81 TRACE 1- 107 FRESH ﬁgﬁ;&“,?“&g?;?;ﬁt;: RIGHT, FEW JOIN S LD %IZJN*;EALANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE 1S INCLINED FROM THE
LITILE ORGANIC MATTER 3-8 5 - 127 LITILE 10 - 267 ’ )
LIOUID LINIY 48 Mx| 43 M |40 M40 M 40 tx | 40 e Jao M| 41 e SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 20% SOME 20 - 357 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, DIP DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PLASHIC WOEX | 6 MX wP ia mxfra mxln v (e [0 mx 10 ki (e [ e T on WGy | MioHLY oRcenic 0% 207 HIGHLY 357 AND ABOVE v SL1J CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKHISE FROM NORTH, .
OF A CRYSTALLINE NATURE.
GROUP INDEX 8 ) 2 4 4% |8 MX |12 Mx|16 Mx|No Mx MODERATE ORGANIC GROUND WATER STALLINE FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
AMOUNTS OF S0ILS SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTLRE.
USUAL TYPESISTONE FRASS.|eing | SILTY OR CLAYEY SILTY CLAYEY ORGANIC VA WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING 1SLL) 1 INCH, OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAIOR  GRAVEL, AD MATTER ) CRYSTALS ARE DULL AND DISCOLORED, CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSHE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS | sewp  |SAND| ORAVEL AND SAND | SOILS | SOILS A A STATIC WATER LEVEL AFTER _24_ HOURS '
SN RATIG MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLOOGED FROM
- ) i MO0 GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS FARENT MATERIAL.
45 A EXCELLENT TO GOOD FAIR TO.POOR F?é’?m"’ POOR | INSUITABLE PERCHED WATER, SATURATED ZOKE, OR WATER BEARING STRATA DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE O~ cep WITH FRESH ROCK FLOOD PLAIN (FP) - LAND BORDERING A STREAM,BUILT OF SEDIMENTS DEPOSITED BY
SPRING OR S . THE STREAM,
PI OF A-7-5 SUBGROUP IS =< LL - 3@ sPl OF A-7-6 SUBGROUP IS >LL - 30 MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL
CONSISTENCY OR DENSENESS MISCELLLANEQUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION, ROCK SHOWS SEVERE LOSS OF STRENGTH  |FORMATION (FMJ - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
COMPACTNESS OR RANGE OF STANDARD RANGE OF UNCONFINED o et mOMNG | MMOD.SEV  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES 'CLUNK' SOLND WHEN STRUCK. THE FIELD.
PRIMARY SOIL TYPE COMSISTENCY PENETRATION RESISTENCE CDMPRETSDSJ(\SIEF?ZTR)ENGTH :??F?NQJILE%‘;‘;';‘;TPE:TD N(RE’ wrowr TEST BORING W CORE IF_TESTED, WOULD YIELD SPT REFUSAL JOINT - FRACTURE [N ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED,
(N-VALUE! /
SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED B g
GENERALLY VERY LOOSE 4 SOIL SYMEOL @ AUGER BORING O~ sPT N-vALUE | isEva IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME ll-IFEGLEATE:;\iHE;F[Eh{IKE RIDCE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
GRANULAR LOOSE 47010 EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. :
MATERIAL MEDIUM DENSE 19 T0 32 N/a ARTIFICIAL FILL (AF)OTHER Q— CORE BORING SPT REFUSAL JF_TESTED, YIELDS SPT N VALUES 5 180 BPF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) VEEENSENSE 3@ T0 50 THAN ROADWAY EMBANKMENT VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE BUT M_UTLEQJ;“JJ- IRRiGTULSAr::L!)ERMir;:iI;ISlIT};N gpms DFFUIFFERENT COLOAS. MOTTLING IN
>5e = e~ INFERRED SOIL BOUNDARY MO MONITORING WELL  SEV. THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATE N AND LACK OF GOOD DRAINAGE.
VERY SOFT 3 .25 REMAINING. SAPROLITE 1S AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINOR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY . SOFT 270 4 2.25 10 0.50 w7y INFERRED ROCK LINE A PIEZOMETER VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JF_IESTED, YIELDS SPT N VALUES < 13D BPF INTERVENING IMPERVIOUS STRATUM.
;Ll:[]’s-:;{:v MEg}[L;?F STIFF ; ;g :35 o.;s ;g 12.m = INSTALLATION COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE,OR DISCEANIBLE ONLY IN SMALL AND RESIDUAL (RESJ SOIi. - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
-
(COHESIVE) VERY STIFF 15 T0 3@ 270 4 wTrew? ALLUVIAL SOIL BOUNDARY O ls#g:;g:g}gﬁmn SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK OUALITY DESIGNATION (RODI- A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
HARD >30 >4 25025 DIP & DIP DIRECTION OF ALSO AN EXAMPLE. ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
TEXTURE O GRATN S1ZE ROCK STRUCTURES @  cone PENETROMETER TEST ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES SAPEOLUTE 5AP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FASRIC OF THE
.S, STD. SIEVE SIZE 4 10 40 (] 2008 27@ L SOUNDING ROD SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK, .
OPENING (M) 476 208 @42 025 @75 0.053 SILL - AN INTRUSIVE BODY OF IGNEQUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
ABBREVIATIONS HARD gg“ngsaﬁﬁf‘zﬁg??gl;&“ OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH 1TS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
N .
BOULDER COBBLE GRAVEL e e SILT cLay AR - AUGER REFUSAL MED, - MEDIUM VST - VANE SHEAR TEST T0 THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS,
(BLOR. (coB.) (GR.) (CEE, $DJ & Sn4 (5L (cL BT - BORING TERMINATED MICA, - MICACEOUS WEA. - WEATHERED MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 0.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
SRAN MM 325 - py Py CL. - CLAY MOD. - MODERATELY Y = UNIT WEIGHT HARD chAVArERg BY HARD BLOW OF A GEOLOGIST'S PICK, HAND SPECIMENS CAN BE DETACHED P PR
N 2.0 .25 X . _ ¥ MODERATE BLOWS
2 CPT - CONE PENETRATION TEST NP - NON PLASTIC Y, DRY UNIT WEIGHT - ! . A
SIZE N 12 3 CSE. - COARSE ORG. - ORGANIC MEDIUM CAN BE GROOVED OR GOUGED @.65 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. STANDARD PENETRATION TEST_(PENETRATION RESISTAKCENSPT) - NUMBER OF BLOWS (N OR BEF)OF
e CAN BE EXCAVATED [N SHALL CUIPS T0 PEICES | INCH MAXIMUM SIZE BY HARD BLOWS OF THE A 14@ LB, HAMMER FALLING 38 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1FOOT INTO SOIL WITH
SOIL MOISTURE - CORRELATION OF TERMS g;"; - glL?xr?gEggnrz::::luN TEsT ::; - S":s:gt’;‘fl‘;“m TEST s SS%E":E—QW POINT 0F A GEOLOGISTS PICK - A 2 INCH QUTSIDE DIAMETER SPLIT SPOON SAMPLER, SPT REFUSAL [S PENETRATION EQUAL TO OR LESS
- DYNAMIC PENI - - - THAN @.1 FOOT PER 60 BLOWS
SOIL. MOISTURE SCALE FIELD MOISTURE ‘ ‘
GUIDE FOR FIELD MOISTURE DESCRIPTION | e - vOID RATIO S0, - SAND, SANDY S5 - SPLIT SPOON SOFT AN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
(ATTERBERG LIMITS) DESCRIPTION F - FINE SL. - SILT, SILTY ST - SHELBY TUBE FROM CHIPS TO SEVERAL [NCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT, SMALL, THIN SIBALA CORE_RECOVERY SREC - YT/ SENSTH OF STRATA MATERIAL RECOVERED DIVIDED B TOTAL LERGTH
- SATURATED - USUALLY LIOUIO; VERY WET, USUALLY FIAD - FILLED IN AFTER DRILLING  SLI. - SLIGHTLY RS - ROCK PIECES CAN BE BROKEN BY FINGER PRESSURE. .
(SAT.) FROM BELOW THE GROUND WATER TABLE | FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL | yeRy CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH %{m%%iﬁﬁ%ﬁg&fﬂg T S B S DIVIDED BY THE
LL_ . LIOUID LIMIT FRAGS. - FRAGMENTS « - MOISTURE CONTENT CBR - CALIFOANIA BEARING SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY g g
oLasTIC WL - HIGHLY Y - VERY RATIO bty ! TOTAL LENGTH OF STRATA ANO EXPRESSED AS A PERCENTAGE.
SEMISOLID; REQUIRES DRYING TO : TOPSOIL (TSJ) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER,
e - WET - 00 LD RS i EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING —
PLASTIC LIMIT
P LASTIC LIMI ] HAMMER TYPE: TERM SPACING IERM THICKNESS BENCH MARK: BY4-34
ORILL UNITS: ADVANCING TODLS: VERY THICKLY BEDDED > 4 FEET
oM _| OPTIMUM MOISTURE - MDIST - ) SOLIDI AT OR NEAR OPTIMUM MOISTURE AUTOMATIC [ MANUAL VERY WIDE MORE THAN 18 FEET THICKLY BEDDED \5 - 4 FEET N 668,614.294, E 882,283,294
SL_|. SHRINKAGE LIMIT D MOBILE B- E] CLAY BITS xIO%EERATELY CLOSE 3Tm mFFETU THINLY BEDDED 216 - 1.5 FEET ELEVATION; 2610.01 FT.
1 - &' CONTINUDUS FLIGHT AUGER CLOSE v an Tan Ef,EET VERY THINLY BEDDED .03 - 846 FEET
REQUIRES AODITIONAL WATER TO CORE SI1ZE: A ! v LAMINAT 2.008 - 8.03 FEET NOTES:
- DRY - ©) | VERY CLOSE LESS THAN @16 FEET THICKLY LAMINATED
ATTAIN OPTIMUM MOISTURE Bk-51 [.] sHoLLow avcers e : THINLY LAMINATED < 6.008 FEET _
INDURATION
FLASTICLTY L) one-asc [ o eaceo ecen s L FOR SEDIMENTARY ROCKS, INDURATION 1S THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC
PLASTICITY INDEX (PD) DRYE Rsmsssm 0] [2] rus.-camsioe msenTs . A G 07 1V L B S .
NONPLASTIC 2-5 VERY LOW CME-B50 = " RUBBING WITH FIN ;
LOW PLASTICITY 615 SLIGHT [ casime W/ ADVANCER T FRIABLE GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLAST . MEDIUM
e, 16-25 oK [L] rortaBLE HoIST (] wmicove 2%" steec teetw | 2] eost voLe DicceR MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
26 OR MORE
0 - ] +evo eucen BREAKS EASILY WHEN HIT WITH HAMMER,
TRICONE _ " TUNG.-CARB,
COLOR CME-550X__ O] souoms rao INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
D CORE BIT l:‘ DIFFICULT TO BREAK WITH HAMMER,

REVISED 0%/23/03




—

[ 52 7277y

STATE STATE PROJECT REFERENCE NO.

34599.L.L(R~4047)

SITE PLAN

HESP

ESP Assoctates. P.A.

P.0. Box 7030
Clurtotie, NC 25241
3475 Lakemont Bivd.
Fort Mill, 8C 29708
704-553-4049 INC)
803-802-2440 (80

R-4047 (BRIDGE ON NORFOLK SOUTHERN
RR OVER NC 209 AND RICHLAND CREEK)
HAYWOOD COUNTY, NC

PROJECT NO.: _34539.LIR-4047) FEDERAL NQ.: .STP-203(2)

HORIZONTAL SCALEs 1= 50 VERTICAL SCALE: N/A

P, PETRUCCI  06/10/2013 ,
DRAWN BY DATE DRAVING NO.: 1




: : i : i i o : : 0 50’ 100’ | PROJECT REFERENCE NO.| SHEET

~~~~~~~~~~~~~~~~~ 0 HORZ SCALE:1” = 50° 34599.1.1 (R-4047) 4
| ‘ | : | t 20

40’
| e — PROFILE along CL -RR-

‘ ! ' VE = 251 1 !

2600 i | | : | . 5 [PRELIMINARY PLANS 5 5 2600

BT =l joooEBLC S S A L S 2680
| Tk | | | | RS
s e 3 & s a e Lo

RESIDUAL: Very SHff _to Soft,Red, : : { ! —
Sandy Silty CLAY (A-7-5) ! : | | e |

2560  -mt - i---be—-----k- T AR T T T T T T T T N ... EB2-B . . S L. B R b 2560
| ’: ] | { L= [
{ | 5 — — ~T ALLOVIAL: Medium SHFF to Very SHFf,Browh and Gray |
! : ! ] 1 with Black,Cogrse to Fine Sandy,Clayey SILT (A-4 apd
: ! ! i3 1 A=5)with Little Mica_and T;pce Organics and Gravel. !

: : : [ ! _Nofe: Blow Count In BI-C Infiluenced by Grayel :
2940 . e L [ S e e [ 2540
Scigff to Hard, Ye/lqi)w Brown to ! | L
Orange Brown with Black and Tan \RESIDUAL: Soft to Hard; Orange Brown with |
fo:White and Red;Coarse fo Fine Tan, Black,and White; Coarse fq Fine Sandy SILT (A—4) ,
Sandy SILT. (A—4 and A-5)with wlth Little Mica and Clay ! ; !
T/:*ace fo Little M/‘:ca and Clay : : : | .

2520 L S . ' y " " ‘Medium_ Dense ito Very Dense,Qrange Brown with Black,Tan tnd 2520
; ; : White, Clayey, Silfy,Coarse 1o Fipg’ SAND (A=254) " R
| { WEATHERED ROCK: Orange Brown | |

o b — — — with White, BIOTITE GNEISS i ; i

2500 WEATHERED. ROCK:Orange  QQ/0.8°BT. . | 7 . BN G e P -l I I S I N 2500
Brown with Tan and:Dark Brown, 7 : : : : :
BIOTITE GNEISS & SCHIST 5 7 ! | ! | E

2480 B e T2 S =—=v7-x /NS e ik S A o R R o] 2480
i i ! WE ATHERED : ROCK: Orange Brown ! : i :
| ; | . with Tan fo Dark Brown,BIOTITE 1 | | |
| | | GNEISS and Porphyroblastic: Mylonitic : | ; |
: : : T SCHIST _Note:: Thin” Crystalline Rock ; 3 3 3

2460 ! ! : " Layers Throughout ! ; «, ! ! 9460

@ Asphalt,Concrete,and ABC Stone | ® 'AA,Z/TOL.,;,;EMQ,‘%C,W%”, //.;,-,,e ﬁgabg%, Sf/g . | | | | | | | |
Medium Dense toiVery Dense,Orange o Wit elicr WINIE [ Topiryeblasts and |- : : ! ! ! 5 i
® Brown fo Brown wifhyB/ack and:wgv/'fe, 5/ ack Oxide Sz‘q/ned Frac ures : : : | | | 1 1
Fine to Coarse SAND and_Rock \F.ragments®) SAPROLITE: Saprolite Between Drives — 1 : : : | : l :
(A=I=b and A-2-+4)with Trace Mica No Sample | | | ; E | ; : | 5

2440 | HUNUURUUUUND U SR Depse 1o Medl Dense.rangel BIoup .| A A AU ] AR RO 2440

; ite wi with Tan, Fine to: Coarse and Roc ; ! ! AT | : ' : : ;

© ggr BDI%%;;(?,SV}///;/{% &‘fgr’ge%m /'?7 eBr:Dwn Fragments (A-1-b) with Trace Silf and Micd | | | N%‘g : I{gf erred TSZr:of/gm h/;y ls Ig{awn through th borings :
SAND (A-2-4) : ' : i | : : with;both pro jected onio profile. 1 :

o L : &) Viery Dense,Orange Brown and Tan, : . ‘ ‘ ‘ . .

(D) Medium DenseWhite and Orange Brown, Fine to Coarse SAND and Rock : i | ! { E | !
Silty,Coarse to Fipe SAND (A=2+4) Fragments (A=ITb)with Trace Siit | { | | ; | ! |

16+50 17+00 17+50 18+00 18+50 19+00 19+50 20+00 20+50 21+00 21+50 22+00 22+50 23+00




SHEET 5
WBS 34599.1.1 TIP R-4047 COUNTY HAYWOOD GEOLOGIST Hager, M.M.
SITE DESCRIPTION Bridge on Norfolk Southern Railroad over NC 209 and Richiand Creek GROUND WTR (ft)
BORINGNO, EB1-C STATION 17+82 OFFSET 9ftRT ALIGNMENT -RR- 0 HR. N/A
COLLARELEV. 267291 TOTAL DEPTH 69.3 ft NORTHING 670,117 EASTING 822,194 24 HR. 24.8

DRILL RIGIHAMMER EFF.IDATE  AFO0070 CME-550X 81% 09/03/2009

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER Rose, G.K.

START DATE 06/22/08

COMP. DATE 06/22/09

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP, L
ELﬂEV ELEV DE;TH o} SOIL AND ROCK DESCRIPTION
® | “@m | ® |osk|osm|osr]||0 25 50 78 100 | No. {/moll 6
2575 L
T [ 25729 GROUND SURFACE 0.0
1 T L RESIDUAL
T ol N Very Stiff to Soft, Red, Silty CLAY (A-7-5)
270, ol a5 | §_ with Fine Sand
1 5 5 10 .. . - M B
4 . . P15 . f\\\_
I 1 I =T
2565 r N
2 ERALT BE 7 N
+ 2 2 2 .- - M "
A @4 . . NG
4 V.. \\- 26614 . 118l
2560 T t-- o SAPROLITE
2RRO 4T 135 t 6ol Medium Stiff to Stiff, Yellow Brown, Clayey
+ 1 3 4 %7 N SILT (A-5) with Fine Sand
T AL YL
4 .l - - N ‘f‘:l;...
2555 . AP
254 AT 185 v el
S N I BRI A w e
1 I TOA
1 i a¥e
250 ) pap ok 235 t e
141
i Tty +5. ol : . A AN
" . P - - - .‘4. -
iR l .. % - - PN
2545 | 17
2,544 4 28 5 1~ - vl
T Y2 s : W a¥Fose9 . a0
4 A\ - . Stiff to Hard, Yellow Brown, Sandy SILT (A-4)
2540 T N
2539471 335 AR N
T 21958 TEN ) :
1 A I
2535 T oA -
253441 385 1)
T 5 g | 12 ce e *2 - M
I oA
2530 N \
252941 435 . K .
I 5 11 14 T i.zs T
1 S
2525 N [
25244 485 Al
1 5 9 12 D a2
2520 T N
251947 536 115 N "
T RSN I
4 P N
1 PPN -
2515 N
251447 685 o B B At TN T
I . .*/e.se. )
I I A
2510 /
2808 4T R34 .. . .
:: 18 21 27 “gas,
1 -
2505 T s
?‘3044'_"685 _ .l i | 69.0
T 40_|60/0.3 = 000,69 WEATHERED ROCK
-1 , B BIOTITE GNEISS
1 o Boring Terminated at Elevation 2,503.6 ft in
4 — Weathered Rock: BIOTITE GNEISS




‘ p SHEET 6
WBS 34599.1.1 I TIP R-4047 | COUNTY HAYWOOD I GEOLOGIST Weaver, P.M. WBS 34599.1.1 TP R-4047 COUNTY HAYWOOD GEOLOGIST Weaver, P.M.

SITE DESCRIPTION Bridge on Norfolk Southern Railroad over NC 209 and Richiand Creek GROUND WTR (it} | | SITE DESCRIPTION Bridge on Norfolk Southern Railroad over NC 209 and Richland Creek GROUND WTR (ft)
BORING NO. Bi-C STATION 18+23 OFFSET CL ALIGNMENT -RR- 0 HR. 22.8 1 | BORING NO. B1-C STATION 18+23 OFFSET CL ALIGNMENT -RR- 0 HR. 22.8
COLLARELEV, 2,568.7 ft TOTAL DEPTH 78.4 ft NORTHING 670,094 EASTING 822,159 24 HR. 18.8 COLLARELEV. 2,568.7 1t TOTAL DEPTH 7841 NORTHING 670,094 EASTING 822,159 24 HR, 18.8

DRILL RIGIHAMMER EFF.JDATE AME9553 CME-550X 83% 05/04/2012

HAMMER TYPE Automatic

| DRILL METHOD _H.S. Augers

DRILL RIG/HAMMER EFFJDATE AME9553 CME-550X 83% 05/04/2012

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

COMP. DATE 05/29/13

DRILLER Cutter, R. J START DATE 05/29/13

| SURFACE WATER DEPTH N/A

DRILLER Cutter, R.

START DATE 05/29/13

COMP. DATE 05/29/13

SURFACE WATER DEPTH N/A

NCDOT BORE DOUBLE R4047._GEO_BRDGRR_GINTLOGS.GPJ NG _DOT.GDT 7/22/13

DRIVE BLOW COUNT 00 SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lfg" ELEv [DEETH couN BLOWS PER FOOT VB SOIL AND ROCK DESCRIPTION E(Lff)v ELEV DE(%T H s ! 5 100 0 SOIL AND ROCK DESCRIPTION
(ft) () 0.5ft | 0.5%t | .51 | |© 2|5 5,0 7|5 100 NO. MO G| ELEV. () DEPTH (ft) (ft) o.5ft | 05t {0518 | O 2| [O ; NO. MOl G
2570 2a00| | | 4o L MatchLine __ _ _ _ | R S D
R GROUND SURFACE 0.0 1 {00/C. L Boring Terminated at Elevation 2,490.3 ft in
I A RESIDUAL 1 - Weathered Rock: BIOTITE GNEISS
J R Stiff, Red, Coarse to Fine Sandy, Silty CLAY + o
o5gg 28857+ 30 7 s 5 - - (A-7-5) with Trace Mica - Low Plasticity + o
£ 11 1 -
i Sl 1 L
1 . <3 R & | 4 =
256074 80 B N Soft to Very Stiff, Orange Brown with Black + r
2560
- 2 4 4 4 —bs and Tan to White and Red, Coarse to Fine -1 —
NS o4 - Sandy SILT (A-4) with Trace Mica T i
I 177 I L
256574 130 .. 4 -
2555 I q 1 3 _*4 L -
I vt i C
L Voo I C
2 55074 18.0 Ao I r
2550 T T 126 | |—& A -
1 e I -
1 e i i
o545 [2-545 7 230 5 5 5 . |.g. . T -
I . .‘\ . T L
25407 280 P P 1 -
2540 1 4 5 9 \114 . -
4 . \\ . 1 L
2 6367+ 330 ey + o
2536 T 3 5T 10 \‘18 L L
I N I 1 N
1 PR\ e .. 388 + -
2 53074 38.0 R N Medium Dense, Orange Brown to Brown with 1 L
2530 = R T \ Black and White, Fine to Coarse SAND and 4 -
ER T.ZQ. Rock Fragments (A-1-b) with Trace Mica kS -
1 :ﬁ . 1 C
252574 430 et i e e 428 1 =
2526 - 16 | 95 | 44 1 Very Dense, Orange Brown and White with 4 —
il .. /.J'_s Black, Silty, Coarse to Fine SAND (A-2-4) 1 L
I DR IR B e o 9 T C
2 A0 74 48D J e /./ P Hard, Orange Brown with Black and White, ER -
2520 - 0 21 | 26 a7 Coarse to Fine Sandy SILT (A-4) -+ I
I ""”IZ\‘III 1 i
2552'5157:%0 DR RN | D 1 i
1 4+ 5 | 24 | 30 - -+ —
1 l:__:_..__...._:_;_'_’ 25128 . 56 1 -
4 .. P | Very Dense, White with Orange Brown and + o
2510 28107+ 680 T T R B Black, Siity, Coarse to Fine SAND (A-2-4) + r
T 9 | 44|54 Hos 505 - —
T WEATHERED ROCK T :
1 Orange Brown wiéh Bl\llaE(.:lk and White, I .
BIOTITE GNEISS
250574 630 + -
2505 i 76 7404 i 4 -
250074 680 + o
2500 i 32 | 61 [30/04 3 -+ —
-+ s e el - - .- - -] - 100/0.9 + -
24957+ 730 - + r
2495 i 55 |45/0.1 100/0.69 T -
249074 780 <. 78.4 + o
100/0.4
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» NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

SHEET 7

WBS 34599.1.1

|
GEOLOGIST Lockamy, P. Q.

| TIP R-4047 ‘ COUNTY HAYWOOD I GEOLOGIST Lockamy, P. Q. WBS 34599.1.1 TIP R-4047 COUNTY HAYWOOD
SITE DESCRIPTION Bridge on Norfolk Southern Railroad over NC 208 and Richland Creek GROUND WTR (ft) | | SITE DESCRIPTION Bridge on Norfolk Southern Railroad over NC 209 and Richland Creek GROUND WTR (ff)
BORING NO. B2-C STATION 19+28 OFFSET CL ALIGNMENT -RR- 0 HR. FIAD BORING NO. B2-C STATION 19+28 OFFSET CL ALIGNMENT -RR- 0 HR. FIAD
COLLARELEV. 2,548.91t TOTALDEPTH 79.01t NORTHING 670,056 EASTING 822,061 24 HR. N/A| | COLLARELEV. 2,549.8 ft TOTAL DEPTH 79.0 ft NORTHING 670,056 EASTING 822,061 24 HR. N/A

DRILL RIGIHAMMER EFF.JDATE  AFO0070 CME-550X 81% 09/03/2009

| DRILL METHOD _ H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE AFO0070 CME-550X 81% 09/03/2009

DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILLER Cheek, D. O.

START DATE 06/25/12

COMP. DATE 06/25/12

l SURFACE WATER DEPTH N/A

DRILLER Cheek, D. O.

START DATE 06/25/12

COMP. DATE 06/25/12

| SURFACE WATER DEPTH N/A

NCDOT BORE DOUBLE R4047_GEO_BRDGRR_GINTLOGS.GPJ NC_DOT.GDT 7/22/13

DRIVE SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
BV Eey |PEETH BLOW COUNT BLOWS PER FOOT v 0 SOIL AND ROCK DESCRIPTION E(Lfgv ELEV DE(gr H . 25 5 5 100 0 SOIL AND ROCK DESCRIPTION
® | @ | @ |osr)osi|osh||o ? 52 75 100]| NO. |/moll 6 | eLev.m DEPTH (ft) (#) 0.5f | 0.5% | 0.5 . ) l NO. |/wmoll &
2550 2,549,9 GROUND SURFACE oof l2dzo| | 1 | _b______ MatchLine _ T T B
L 1. L Asphalt, Concrete, and ABC Stone A L BIOTITE GNEISS
4 1. L 25 + - Boring Terminated at Elevation 2,470.9 ft on
I ]- TN RESIDUAL T - Crystaline Rock: BIOTITE GNEISS
2545 2,548 38 3 3 3 1- M ’ 25a49 TanioOrange, Clayey SILT (A-5) with Fine 50 T »
T 96 b Sand I T B
I I SAPROLITE T B
i I.. Medium Stiff fo Hard, Tan, Fine Sandy SILT 1 L
25410} 89 | - (A-4) with Numerous 1/8 to 1/4 Inch White 1 L
2540 1 2 1 4 ar w Porphyroblasts and Occasional Layers of 4 {-
A T. White Silty Sand i L
ik A I X
25360 139 Ry ) 1 N
2535 T 2 | 4| 5 & W 1 N
o+ . ‘ -+ :
1 e T N
25310 189 I 1 L .
2530 T 2 4 4 ds w L L.
1 - + L
T 1 1 C
2606071 238 1 1 L
2526 T 1 7 [ 4 ds M I -
1 h 1 R
o S P 4 L
252107 289 :\*' .. 1 B
2520 T 515 [ 5 b0 M I L
+ N - e e - + -
+ ONL oL 1 L
. - \ » . . - -
251601 339 RS I T r
2515 1 8 20 25 Nasr M -+ —
&
1 NI 1 B
—_— - \. . :: :
2511.0] 389 \\ T B
2510 T 12 |26 | 36 w54 M I L
i r I i
1 i i) L
25080 439 e ] 2,506.0 439 T N
2605 T 34 [6610.3 3 WEATHERED ROCK I »
1 I N L0y -] 2,503.9 SCHIST 46.0 1 R
1 SAPROLITE + F
ssotal ang Hard, Tan, Fine Sal;\dy SILT {A-4) with Relict + B
P T D White Prophryoblasts and Black Oxide T B
2500 —+ N 50 D Stained Fractures - -
240601 539 R P I 2.496.0 53.9 T -
2495 T 26 | 74 ] A WEATHERED ROCK I L
4 SCHIST 1 .
2ag0 [ 441 o s 30 {7004 oo T -
AL . ] € -
T —_——— _I(i?f% 1, 2,488.9 61.0 1 N
R SAPROLITE 4 L
4 Saprolite Between Drives - No Sample 3 -
24860 639 I IR 2.486,0 639 T B
2485 s 12 40 [60/0.4 WEATHERED ROCK A1 L
1 . 1001099 Parphyroblastic Mylonitic SCHIST with 1 L
1 .. Occasional Discordant One Inch to 12 Inch A -
i Leucocratic Veins ER -
2480 [ B oA N T i
4 - 100099 T -
247601 730 ] i I B
2475 1 0070.3 100/0.39 L. 4 -
T S o T -
247107 789 . 7 2an10 78.5 1 :
_160/0.14 50/0-1%,‘ CRYSTALLINE ROCK [ASEETY




SHEET 8
WBS 34599.1.1 l TIP R-4047 ' COUNTY HAYWOOD I GEOLOGIST Weaver, P.M. WBS 34599.1.1 TIP R-4047 COUNTY HAYWOOD GEOLOGIST Weaver, P.M.
SITE DESCRIPTION Bridge on Norfolk Southern Railroad over NC 208 and Richland Creek GROUND WTR (ft) | | SITE DESCRIPTION Bridge on Norfolk Southern Railroad over NC 209 and Richland Creek GROUND WTR (ft}
BORING NO. B3-C STATION 19+92 OFFSET CL ALIGNMENT -RR- 0 HR. 6.0 BORING NO. B3-C STATION 19+92 OFFSET CL ALIGNMENT -RR-~ 0 HR. 6.0
COLLARELEV. 25464 ft TOTAL DEPTH 78.8 ft NORTHING 670,033 EASTING 822,001 24 HR, 3.7| | COLLARELEV. 2,546.4 ft TOTAL DEPTH 78.8 it NORTHING 670,033 EASTING 822,001 24 HR, 3.7

DRILL RIG/HAMMER EFF.IDATE  AMES553 CME-550X 83% 05/04/2012

| DRILL METHOD  H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF.JDATE AME9553 CME-550X 83% 05/04/2012

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER Cutter, R. START DATE 05/28/13

COMP. DATE 05/28/13

I SURFACE WATER DEPTH N/A

DRILLER Cutter, R.

START DATE 05/28/13

COMP. DATE 05/28/13

SURFACE WATER DEPTH N/A

NCDOT BORE DOUBLE R4047_GEO_BRDGRR_GINTLOGS.GPJ NC_DOT.GDT 7/22/13

DRIVE BLOW COUNT B 00 SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lﬂ%" ELEV DE(f‘:)TH LOWS PER FOOT /5 SOIL AND ROCK DESGRIPTION E}-ﬁ%" ELEV DE(E)T H . - o0 0 SOIL AND ROCK DESCRIPTION
() 0.5ft | 0.5 | 0.5t | |0 %5 50 I 1001 | NoO. | /Mol G | Etev. m DEPTH () () 0.5f | 0.5f | 0.5ft | |0 % 0 ) ! NO. | /moll 6
2550 B o470 | _|__1 Match Line _____“_7__ _____________________
1 L K I TN
4 3 24R7.9.4. 785 . ‘ s SR {24 24676 788
+ - 25464 GROUND SURFACE 00 T 00/0. 100/0.3 - Boring Terminated at Elevation 2,467.6 f In
2545 £ T ALLUVIAL + o Weathered Rock: BIOTITE GNEISS
T t Stiff to Very Stiff, Brown with Black, T B
2542 9.1, a5 - [ . Micaceous, Fine Sandy SILT (A-4} with T [
1 5112 Ty . Trace Organics and Gravel T N
T Blow Count Influenced By Ggav_ei+1'_5 T -
2540 1 I L -
¥
+ I 7.8 4 L
25378l 85 5 5 - RESIDUAL + r
1 3 &5- Soft to Medium Stiff, Dark Green with Brown + -
2535 T AN 2,535.5  and White, Fine Sandy SILT (A-4) with Little 10.9] T L
T v Gy B T N
orao gl 138 N : Medium Dense, White and Orange Brown, T ©
T 5 ] 3 : ‘1'1 W Silty, Coarse to Fine SAND (A-2-4) T R
2530 T N T N
L A 1 L.
252791 185 Y 1 B
1 5 9 8 . % 17 w 4 L
2525 I - I C
1 -4 28B8 . _____ 2§ 1 -
2,5229J 235 . .' . Very Stiff; Orange Brown with Tan, White, + o
4 3 8 10 R +16 w and Black; Clayey; Coarse fo Fine Sandy + -
2520 + Rk SILT (A-4) 4 o
-+ t 25188 o o1al -+
or179l 085 -y - Medium Dense to Very Dense, Orange T r
+ B 8 10 Ty M Brown with White and Tan, Silty, Coarse fo T C
I o] Fine SAND (A-2-4) T i
2515 T "3 £ -
4 LY N 4 o
5129 33§ : R A 1 L
T 13 18 ot - - M T C
2510 I A I -
~ -
25079k ags AR IR 1 »
T 32 | 35 | 34 sy M 102 I i
2505 1T N D WEATHERED ROCK T N
EN . R BIOTITE GNEISS T .
260291, 435 R D A 436 1 L
1 22 [ 28| 14 .. /{42 R R M Dense to Medium Dense, Orange Brown with 1 L
0 AL S IR P Tan, Fine to Coarse SAND and Rock 4 o
250 4 , Fragments (A-1-b) with Trace Siit and Mica -+ —
ot - o o o ‘/ - .= -
249791 485 N - 5 B _(/ L L
+ - &4 M T r
2495 I L I R
T -k 53.2 T B
2.492 q" K35 TR o e e e e o s e o e .—-:IBB,-O—.Z A WEATHERED ROCK :: :
T T . Orange Brown with Tan and Dark Brown, 1 |
2490 L BIOTITE GNEISS 1 -
24879). 585 o 1 L
1 100/0.4 . 100/0.4% 4 -
2485 i S I -
62.3
o420l g3 | Very Dense, Orange Brown and 1an, Fine to T -
' i) 16 | 28 | 45 é a M Coarse SAND and Rock Fragments (A-1-b) I L
+ CA— with Trace St 653 T -
2480 1 WEATHERED ROCK ~t .
-+ Qrange Brown with Tan to Dark Brown, 4 o
247794, 685 e J' BIOTITE GNEISS + r
+ 100/0.9 . 100/0.3 Note: Thin Crystalline Rock Layers + -
2475 I - Throughout 1 s
24729] 735 . T L
16004 . 100/0.49 1 i
2470 T o T C




SHEET 9

WBS 34599.1.1 TIP R-4047 COUNTY HAYWOOD GEOLOGIST Weaver, P.M.

SITE DESCRIPTION Bridge on Norfolk Southern Railroad over NC 209 and Richland Creek GROUND WTR (ft)-
BORING NO. EB2-B STATION 20+76 OFFSET 15fRT ALIGNMENT -RR- 0 HR. 10.0
COLLARELEV. 25495 ft TOTAL DEPTH 48.7 ft NORTHING 670,017 EASTING 821,917 24 HR. 6.2

DRILL RIGIHAMMER EFFJDATE AME9553 CME-550X 83% 05/04/2012

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER Cutter, R. START DATE 05/28/13 COMP. DATE 05/28/13 l SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lfsv ELEV DE(%TH 0 5 50 s 100 o SOIL AND ROCK DESCRIPTION
) 0.5f | 0.5ft | 0.5 ; ! 7 NO. |/moll 6
2550 GROUND SURFACE 0.0
+ I~ ALLUVIAL
+ |- l\éledium SJIff, l?rown and Gray, Coarse to
T [ ' ine Sandy, Clayey SILT (A-5) with Litlle
7T E It B R - w b Mica - Low Plasticity
1 o A4 BA_ a1
1 P - RESIDUAL
o540l 85 F- Soft to Very Stiff; Orange Brown with Tan,
2540 1 ) ] I W Black, and White; Coarse to Fine Sandy
T 17 SILT (A-4) with Little Mica and Clay
1 \\ .
T 135 -
2535 2’535'0:_ 23 {5 \QG M
I SN
I AV
25310 185 R .
2530 T 3 K bir M
1 R I
-+ - I .
269607 235 N :
2526 N 2 3 7 416 M
iy AT Y|
T o \: Mecéiwh pens?, Orange Brown with Black
250101 288 Sy ani ite, Clayey, Silty, Coarse to Fine
2520 + 3| 6 | @ MT 15 M SAND (A-2-4)
I S O R ORI I 326
251601 338 . e e WEATHERED ROCK
2515 1 30 [70/0.3 —100/0.8% Orange Brown with White, BIOTITE GNEISS
2511.0] 385
2510 T 31 | 63 [37/0.3
4 . . 100/0.8 |
960601 438§ i B
2505 [ | 25 | 49 |51/0.4 4 -
1 . 100/0.9% L
250107 485 i
2500 T 19 | 45 55002 24998 487
I 100/0.7 " Boring Terminated at Elevation 2,499.8 ft in
4 - Weathered Rock: BIOTITE GNEISS




SHEET 10

SITE PHOTOGRAPHS
State Project No. 34599.1.1 — TIP No. R-4047 — Bridge on Norfolk Southern Railroad over NC 209 and Richland Creek — Haywood County, NC

|
|
|

View Along CL Looking Upstation from NC 209

View Looking Downstation From End Bent-2
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SPECIFICATIONS. OR LONTRACT FOR THE PROJECT.

STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

PROJ. REFERENCE NO. _R—4047 F.A. PROJ, STP-209(2)
COUNTY _HAYWOOD

PROJECT DESCRIPTION _NC 209 FROM US 23 BUS.TO NORTH OF
SR 1523 (OLD CLYDE RD.)

SITE DESCRIPTION _WALL 1 LT. OF -Y2L- STA.17+60 TO 21+10

HOYE - THE MFORMATION CONTAINED HEREIN IS HOT IMPLIED OR GUARAN'EED By THE if, C. DEPARTHENT MOTE - BY HAVING REQUESTED THIS INFORMATION THE CONTRACTOR SPL HFICALL+ WalES ANY CLAIMS
OF TRAHSPORTATION 45 BEING ACCURATE NOR IT 15 COMSIDERED TQ RF FapT OF TNE PLANS, FOR INCREASED COMPEMSATION OR EXTEHSION UF TIME BASED '+ DIFFERENCE: BETWEEN THE
COMDITIONS INDICATED HEREIN AHD THE ACTUAL CONDITIONS af " PROJECT SITE,

STATE STATE PROJECT REFERBNCE NO

N.C.] R-4047 345699.L1

CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTICATION ON WHCH IT IS BASEQ ¥ERE MADE
FOR THE PURPOSE OF STUDY, PLANNNG, AND DESIGH, AND NOT FOR CONSTRUCTION OR PAY PURPOSES,
THE VARIOUS FIELD BORING LOGS, ROCK CORES, AND SOL TEST DATA AVALABLE MAY BE

REVIEWED OR (NSPECTED (M RALEIGH BY CONTACTING THE M. C.DEPARTMENT OF TRAHSPORTATION,
GEOTECHNICAL EHGINEERNG UMT AT (919 250-4088. NEITHER THE SUBSURFACE PLANS AND REPORTS,
NOR THE FIELO BORING LOGS, ROCK CORES, OR SOIL TEST DATA ARE PART OF THE CONTRACT.

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AKD IHDICATED BOUNDARIES ARE DASED ON A
GEOTECHNCAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AHD WAY NOT HECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETYEEN SAMPLED STRATA

WITHE THE BOREHOLE, THE LABORATORY SAMPLE DATA AND THE I SITU (H-PLACE) TEST DATA CAN BE
RELED ON OM.Y TO THE DEGREE OF REUABHITY INMERENT 1M THE STAHDARD TEST METHOD.

THE OBSERVED WATER LEVELS OR SOXL MOISTURE CONDITIONS INDKATED B THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION, THESE WATER LEVELS OR SO
MOKSTURE COUDITIONS UAY YARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONOITIONS MCLUDING
TEMPERATURES, PRECIPITATION, AND WIND, AS WELL AS OTHER NON-CLMATIC FACTORS.

THE BIDDER OR CONTRACTOR 1S CAUTIONED THAT OETALS SHOWM ON THE SUBSURFACE PLANS

ARE PRELUUNARY ONLY AND ¥ MANY CASES THE FINAL GESIGN DETALS ARE DIFFERENT, FOR BUDDING
AHD CONSTRUCTION PURPOSES, REFER TO THE COMSTRUCTION PLANS AND DOCULMENTS FOR FINAL DESIGN
INFORMATION OM THS PROJECT. THE DEPARTMENT DOES NOT WARRARY OR CUARANTEE THE SUFFICIENCY
OR ACCURACY OF THE INVESTIGATION MAOE, NOR THE INYERPRETATIONS MACE, OR OPIMIOH OF THE
DEPARTIAENT AS TO THE TYPE OF MATERIALS AND CONDITIONS YO BE ENCOUNTERED. THE BIDDER OR
COHTRACTOR IS CAUTIONED YO MAKE SUCH IHOEPENDENT SUBSURFACE MVESTIGATIONS AS RE DEEMS
NECESSARY TO SATISFY HMSELF AS TO CONDITIONS VO BE ENCOUNTERED ON THS PROJECT. THE
CONTRACTOR SHALL HAVE MO CLAIM FOR ADDITIONAL COMPENSATION CR FOR AN EXTENSION OF TIME FOR
ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE OIFFERING FROM
THOSE INDICATED IN THE SUBSURFACE NFORMATION,

PERSONNEL
MM, HAGER

R.D. CHILDERS
G.K. ROSE

INVESTIGATED BY_P»Q. LOGKAMY
CHECKED BY____ W.D. FRYE
SUBMITTED BY__ W-.D. FRYE
DATE 11.03.10
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO. |
R-4047 345939.l. 2 OF 8

SOIL. DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL 1S CONSIDERED TG BE THE UNCONSOLIOATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS
THAT CAN BE PERETRATED WITH A CONTINUDUS FLIGRT POWER AUGER, AND YIELD LESS THAN

188 BLOWS PER FODY ALCORDING TO STANDARD PENETRATION TEST (AASHTO T2@5, ASTH D-1586) SOIL
CLASSIFICATION IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL {NCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, MSHTO CLASSIFICATION, ARD OTHER PERTIRENT FACTURS SUCH
RS MINERALOGICAL COMPOSITION, ARGULARITY, STRUCTURE, PLASTICITY, ETC, EXAMPLE:

INDICATES A GODO REPRESENTATION OF PARTICLE SIZES FROM FINE 10 COARSE,

MELL_CGRAKED. -
UNIFORM_ - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE, (ALS0

POORLY GRADED)
GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLES OF TWO OR MORE SIZES.

ANGULARITY QF GRAINS

THE ANGULARITY OR ROUNDNESS DF SOIL GRAINS 1S DESIGNATED BY THE TERMS: ANGULAR,

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAY IF TESYED, WOULD YIELD SPT REFUSAL., AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPODN SAMPLER EDUAL TO OR LESS THAN @.f FODT PER 68 BLOWS.

TN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETVEEN SOIL AND ROCK 1S OFTEN REPRESERYED BY A Z0NE

OF WEATHERED ROCK.
ROCK HATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

ALLUYIUM (ALLUY,) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.
AOUIFER ~ A WATER BEARING FORMATION OR STRATA,
AREHACEOUS - APPLIED YO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.

ARGILLACEOUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS,

OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
ARIESIAN. - GROUND WATER THAT IS UNOER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
AT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GROUND SURFACE,

CALCAREOUS ICALC. - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUH CARBONATE,

SOIL. MOISTURE - CORRELATION OF TERMS

SDIL. MOISTURE SCALE FIELD MOISTURE

74~ DRY UNIT WEIGHT
DPT - DYNAMIC PENETRATION TEST PMT - PRESSUREMETER TEST

VERY STET, GRAY,SITY 1A, KOST WTH WTERBEDOED FAE SAD LAERS MY PUSTL A-T-5 SUBANGULAR, SUBRDUNDED, DR ROUNDED, WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT M VALUES > 108
ROCK (WR) BLOWS PER FOOT IF TESTED,
SOIL_LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL _COMPOSITION CRYSTALLINE FINE 70 COARSE GRAIN IGNEDUS AND FETAMDRPHIC ROCK THAT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC HATE MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KADLIN, ETC. ARE USED IN DESCRIPTIONS FOLR (C WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE,
cLass, (< 35% PASSING "260) (> 35% PASSING 12000 ANIC HATERIALS WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC.
-C0 PLAIN
BROUP A-3 A2 aslnslaslarlosaz|a-4ns COMPRESSIBILITY AQK CRISTALLINE SEDIMENTARY ROCK THAT WOULD VEILD SPT REFUSAL IF TESTED, RocK Tree
LLASS. a-2-4]n-2-5]a-2-6la-2-7 ars| A3 | A6AT SLIGHTLY COMPRESSIBLE LI0UID LIMIT LESS THAN 31 INCLUDES PHYLLITE, SLATE, SANDSTORNE, ETC.
e S NRRY MODERATELY COMPRESSIBLE LIoUID LIMIT EUAL TO 31-50 COASTAL PLAIN I COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY HOT YIELD
RN HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 80 (SCEFRIHENTARY ROCK I I I SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED
% PASSING PERCENTAGE OF MATERIAL SHELL DEOSETE
. SILT- WEATHERING
1 oRanuLar( oy | MUK, C MRIERIAL GRANUAR  SILT - CLAY
.y o oIS SOILS peAt Sol-$ SoiLs OTHER HATERiAL FRES] ROCK FREEH, CRYSTALS BRIGHT, FEW JODINTS MAY SHOW SLIGHT STAINING.ROCK RINGS UNDER
* 200 18 HX|[35 Mx}35 HX|38 MKI3S Y36 b [38 HH|35 11[35 N TRACE OF ORGANIC HATTER 2 -3 3-5% TRACE 1- 10% H HAMMER IF CRYSTALLINE ’ :
LITILE DRGANIC MATTER 381 5 - 124 LITILE 18 - 26% :
L30u1D LIKT 4o x4t v oo mxla e o v [ar oo mxlu | gons wite HODERATELY ORGANIC 5-10% 12 - 20 © SOME 20 - 35% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY CDATINGS IF OPEN,
nestic bOEX [ 8 x| we b wx 1o e e [10en [0 e |18 MxQeeR k| CyrTce oR porLy | MIGHLY ORGANIC 10% s20%, HICHLY 5% AHD ABOVE v sL1) CRYSTALS ON A BROKEN SPECIMEN FACE SMINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF
sroe moex| o ® ° x| ovx iz e mx|wo ne|  MODERATE ORGANIC SRGUND WATER OF A CRYSTALLINE NATURE.
AMOUNTS OF | gon s SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO AOCK UP TO
§UN-W g:ss gA“éL"}":JG& FiNe | SILTY OR CLAYEY sty | cLavey ORGANIC v WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING L1 1INCH. OPEN JOINTS MAY CONTAIN CLAY. I GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
g CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS.
KATERIALS | swp  [SAND| ORAVEL AND SARD | SOILS | SOILS HATTER Yy STATIC WATER- LEVEL AFTER _24  HOURS
RIS MODERATE  SIGNIFICANT PORYIONS OF ROCK SHOM DISCOLORATION AND WEATHERING EFFECTS. IN
- FAIR 1O ew PERCHED WATER, SATURATED ZONE.DR WATER BEARING STRATA oD GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLDRED, SOME SHOW CLAY. ROCK HAS
oo EXCELLENT 70 600D FAIR TO POOR | "pppp POOR  funsuringiE ) DULL SOUND UNOER HAMHER BLOWS AND SHOWS SIGRIFICANT LOSS OF STRENGTH AS COMPARED
AE o= SPRING DR SEEP WITH FRESH ROCK.
P10OF A-7-5 SUBGROUP 1S =< LL - 30 4 P1 OF A-7-6 SUBGROUP 1S >1LL - 30 MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED DR STAINED, 1N GRANITOID ROCKS, ALL FELDSPARS DULL
CONSISTENCY OR DENSENESS MISCELLANEQUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH
RANGE OF STANDARD RANGE OF UNCONFINED pompr— (MOD.SEV) AN CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES 'CLUNK®SOUND WHEN STRUCK.
PRIARY soIL Typg | COMPATINESE OR | peigTRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE! D1 o4 TEST BORING Dggfé‘::fmm IF_JESTED, WOULD YIELD SPT REFUSAL
VALLE) CTONS/F2 ) WITH SOIL DESCRIPTION b
S - BULK SAMPLE SEVERE ALL ROCK EXCEPT DUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED
GENERALLY VERY LOOSE 4 SOIL SYMBOL AUGER BORING (SEV.) IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TD SOME
GRANULAR LOOSE 47018 SS - SPLIT SPOON EXIENT. SDHE FRAGHERTS OF STRONG ROCK usum.u REMAIN,
MATERIAL “EDéU’;EDENSE 1 10 30 Na ARTIFICIAL FILL (AF) OTHER CORE BORING SAMPLE TN va
(RON-COHESIVE) vsngnsnsp. 38 70 50 THAN ROADWAY EMBANKMENT ST - GHELBY TUBE VERY SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE BUT
258 et e INFERRED SOIL BOUNDARY SAMPLE v SEV.) THE HASS 1S EFFECTIVELY REDUCED 10 SOIL STATUS, WITH DNLY FRAGHENTS OF STRONG ROCK
VERY SOFT @ @25 O MONITORING WELL REMAINING, SAPROLITE 15 AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY HINOR
GENERALLY SOFT 2 T0 4 o RS - ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JE_TESTED. YIELDS SPT N VALUES < 10F @PE
DIUM STIFF 4708 025 10 8.5 77T INFERRED ROCK LINE PIEZOMETER .
et HE pRASA @5 10 1o D esTALLATION RT - RECOMPACTED TRIAXIAL |COMPLETE  ROCK REDUCEQ TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SHALL AND
VERT STIFF 15 10 30 1102 TTrre?  ALLUVIAL SOIL BOUNDARY - SAMPLE SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT @S DIKES OR STRINGERS, SAPROLITE 1S
(COHESIVE) 270 4 O SLOPE INDICATOR ALSD AN EXAMPLE.
HARD ¥38 >4 264625 DIP & DIP DIRECTION OF INSTALLATION CBR - CALIFORNIA BEARING
TEXTURE OR GRAIN SIZE ROCK STRUCTURES RATID SAMPLE ROCK HARDNESS
O~ SPT N-VALUE
VERY HARD  CANNOT BE SCRATCHED BY KNIFE DR SHARP PICK. BREAKING OF HAND SPECIMENS REOUIRES
U.S. ST, SIEVE SIZE 4 12 @ s2 208 278 ° SOUNDING ROD GED—-  SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLDGIST'S PICK.
OPENING Wit 476 20 42 028 0.7 0.053 ABBREVIATIONS HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REOUIRED
T0 DETACH HAND SPECIMEN.
BOULDER CoBBLE GRAVEL coanse e sILT cLAY AR - AUGER REFUSAL HI. - HIGHLY w - MOISTURE CONTENT T
{BL.DR.} 1os.) {GR.3 (CSE. SD. F 500 (SLJ €Ly BT - BORING TERMINATED MED, - MEDIUM v - VERY HODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GRDOVES TO 9.25 INCHES DEEP CAN BE
- 80, : CL. - CLAY MICA. - MICACEOUS VST - VANE SHEAR TEST HARD EXCAVATED BY HARD BLOW OF A GEDLOGIST'S PICK, HAND SPECIMENS CAN BE DETACHED
GRAIN Mt 305 7 20 0.25 8.5 8,085 CPT ~ CONE PENETRATION TEST MOD. - MODERATELY WEA, » WEATHERED BY HODERATE BLONS.
SiZE W12 3 CSE. - COARSE NP - NON PLASTIC 7Y = UNIT WEIGHT MEDIUM AN BE GROOVED OR GOUGED 0,85 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT,
DMT - DILATOMETER TEST ORG, - DRGANIC HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES ) INCH MAXIMUM SIZE BY HARD BLOWS OF THE

PDINT OF A GEDLOGIST'S PICK.

COLLUVILA - ROCK FRAGMENTS MIXED WITH SOIL DEPOSIYED BY GRAVITY ON SLOPE OR AT BOTTOM
OF SLOPE,

CORE_RECOVERY (REC. - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.

DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACRDSS THE STRUCTURE OF ADJACENT
ROCKS DR CUTS MASSIVE ROCK.

DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE 19 IHCLINEO FROM THE
HORIZONTAL.

DIP OIRECYION (DIP AZIMUTH) - THE DIRECTION OR BEARING DF THE HORIZONTAL TRACE OF
THE LINE OF DIP, HEASURED CLOCKWISE FROM NORTH.

FAULT - A FRACTURE DR FRACTURE 20NE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
SIDES RELATIVE TO DNE ANOTHER PARALLEL TO THE FRACTURE,

FISSILE - A PROPERTY DF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.

FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
PARENT MATERIAL.

FLOOD PLAIN {FP)- LANDG BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
THE STREAM.

FORMATION {FMJ) - A MAPPABLE GEOLOGIC URIT THAT CAN BE RECOGNIZED AND TRACED IN

THE FIELD,
JDINT, ~ FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED,

LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS 1S SMALL COMPARED 1O
17S LATERAL EXTENT.

LENS - A BODY OF SOIL DR ROCK THAT THINS OUY IN ONE OR MORE DIRECTIONS.
HOTTLED (40T.)- IBREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN
SOILS USUALLY TNDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.

PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF aN
INTERYENING THPERVIOUS STRATUM,

RESIOUAL RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.

ROCK OUALITY DESIGNATION (RODI- A MEASURE OF ROCK OUALITY DESCRIBED 8Y TOYAL LERGTH OF
ROCK SEGMENTS EDUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
EXPRESSED AS A PERCENTAGE,

SAPROLITE (SAP.) - RESIBUAL SOIL THAT RETAINS THE RELIC STRUCTURE DR FABRIC DF THE
PARENT ROCK,

SILL, - AN INTRUSIVE BODY OF JGNEOUS ROCK DF APPROXIMATELY URIFORM THICKNESS AND
RELATIVELY THIN COMPARED WITH TS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
TC THE BEDOING OR SCHISTOSITY OF THE INTRUDED ROCKS.

SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
SLIP PLANE,

STANDARD PENETRATION TESY tPENETRATION RESISTANCE) (SPTI~ NUMBER OF BLOWS (N OR BPF) OF

A 148 LB. HAMMER FALLING 38 INCHES REDUIRED T0 PRODUCE A PEMETRATION OF ) FOOY INTO SOIL WITH
A 2 JNCR DUTSIDE DJAMETER SPLIT SPOON SAMPLER. SPT REFUSAL 1S PENETRATION EOUAL TO OR LESS
THAN ©,) FOOT PER 60 BLOWS,

SAMPLE BREAKS ACROSS GRAINS.

GUIDE FOR FIELD MOISTURE DESCRIPTION | ' - vOID RATIO AP, - SAPROLITIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
(ATTERBERG LIMITS) DESCRIPTION ] F - FINE $D, - SAND, SANDY FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN SIRATA CORE RECOVERY ISREC) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
y OF STRATUM AND EXPRESSED AS A PERCENTAGE.
- SATURATED - USURLLY LIOUID: VERY WET,USUALLY FOSS. - FOSSILIFEROUS SL.- SILT, SILTY PIECES CAN BE BROKEN BY FINGER PRESSURE.
(SAT. FROM BELOW THE GROUND WATER TABLE | FRAC.- FRACTURED, FRACTURES SLI - SLIGHTLY VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH PDINT OF PICK, PIECES 1 INCH %‘m&%}%‘%gﬁ%ﬁm{ﬁ é’:"é;g;g;sfmg Y S GIVIED BY THE
| oulo LMIT FRAGS. - FRAGMENTS TCR - TRICONE REFUSAL SOFT OR HMORE IN THICKMESS CAN BE BROKEN BY FINGER PRESSURE, CAN BE SCRATCHED READILY BY
pastie T T Ry TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
SEMISOLID; REDUIRES DRYING TP : TOPSOIL (IS.)~ SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER,
Ranwse T MET - o ATTAIN OPTIMUM MOISTURE EOUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING A
pel L. PLASTIC LIMIT TERM C -
) TERM ARK: BMI2 -Y4- STA.28+27.00 28 LT
o R NEAR PRI AITSY AOVANCING TO0LS: T VERY WIDE mas%fﬂbxf FEET VERY THICKLY BEDDED > 4 FEET CENCH HARK
- ~eh - SOLID; AT OR NEAR OPTIMUM MDISTURE AUTOMATIC HANUAL 5 -
o] OPTIMUM HOISTURE MOIST - [0 cer s n WIDE 310 18 FeeT THICKLY BEDDED 8 -4 FEET E Evanii 33435 T
L] sHRINKAGE LIMIT L] womes HODERATELY CLOSE 1710 3 FEEY T DETDED v : :
VERY THING 03 - B,
REQUIRES ADDITIONAL WATER 10 [L] & conmmmuous Pk ascer CORE SIZE: CLOSE 0.6 10 1 FEET o0es - 003 FeeT NOTES:
- ORY - @ [ s VERY CLOSE LESS THAN 0.16 FEET THICKLY LAKINATED "
ATTAIN OPTIMUM HOISTURE 8'HOLLDW AUGERS B THINLY LAMINATED < 0,008 FEET .
PLASTICITY D CME-45C D HARD FACED FINGER BITS N INDURATION
PLASTICITY INOEX D) P——— 0 sars FOR SEDIMENTARY ROCKS, INDURATION 1S THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
TUNG.-CARBIDE. I
NONPLASTIC 8-5 VERY LOW X Ko» RUBBING WITH FINGER FREES NUMEROUS GRAINS
CHE-550 FRIABLE
LOW PLASTICITY 615 SLIGHT ] ersws  [2] w eovancen T, GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE,
MED. PL. g MEDIUM
HIGH Pf:;;fg;, ’2‘; 205R MORE IGH E] PORTABLE HOJST [L] Tricone . -steEc TeETH POST HOLE DIGGER MODERATELY INOURATED GRAINS CAN BE SEPARATED FROH SAMPLE MITH STEEL PROBE:
0 e GCAT, ] o auce BREAKS EASILY WHEN HIT WITH HAMMER,
TRICONE _., * TUNG.~CARB,
COLOR L. W [L] sousome ron INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). CORE BIT ] vere swen vest OIFFICULT TO BREAK WITH HAMMER.
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. L. . 0 .- EXTREMELY INDURATED SHARP HAMHMER BLOWS REGUIRED TO BREAK SAMPLE;
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NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 6 OF 8
PROJECT NO. 34599.1.1 b Rra047 | COUNTY HAYWOOD | GEOLOGIST Hager, M. M.
SITE DESCRIPTION NC 209 FROM US BUS. TO NORTH OF SR 1623 (OLD CLYDE RD.) GROUND WTR (ft)
BORING NO. B-12 STATION 19+50 OFFSET 39 ftLT ALIGNMENT -Y2L- 0 HR. Dry
COLLARELEV. 2,637.9 ft TOTALDEPTH 15.8ft NORTHING 668,127 EASTING 821,622 24 HR. N/A
DRILL RIGHAMMER EFF/DATE CME-550X ! DRILL METHOD H.S. Augers HAMMER TYPE Automatic |
DRILLER Rose, G. K. START DATE 06/25/09 COMP. DATE 06/25/09 | SURFACE WATER DEPTH N/A !
ELEV| Oty [DEPTH|BLOW COUNT BLOWS PER FOOT sawp. W7 <L) SOIL AND ROCK DESCRIPTION |
@] @ | ® |osh|osit]ost]||o % 50 75 10011 NoO. Mol 6 | Eev.m DEPTH (1)
2640 1 B
sgazal oo | : [ 2637.9 GROUND SURFACE 0.9
T 514 [ 5 +9 — SAPROLITE
I A BROWN, SANDY SILT
2635 ) 5 g2 pd- 33 }
+ 2 4 5 - *9 \ PN e e $S5-16
T o B S 3+ 26314 68
2630 T o B e : SAPROLITE |
26206 B 6 =< _)g BROWN, SILTY SAND
5 i
1 e
2625 | 5 gon g 13.3 S : — §
I 2 R R Y
I IR I I ?64 Dl R - 156
CRYSTALLINE ROCK
2620 T [ (GNEISS) l
1 N Boring Terminated with Standard
4 | Penetration Test Refusal at Elevation
I C 2.622.1 ft ON CRYSTALLINE ROCK
2615 I [ i
- !
2610 1T [
1 [
2605 I -
2600 I [
2595 T .
of 250 I r
& T C
2 T 3
3| 2585 R "
=
Q T -
D‘ + -
() -+ "
z
=| 2580 T i
5 T 3
2 T [
E 2575 T -
(!CI _-: .
3 I [
wl -+ =
g 2570 T [
?xf —t -
Yy I C
o
9 1 [
| 2565 I C
w -
g + L
m -
8 -
Q -+ L
[a]
2| 2560 T -
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NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 7 OF 8
BORELOG REPORT _
PROJEGT NO. 34599.1.1 | ID. Rdoa7 | COUNTY HAYWOOD | GEOLOGIST Hager, M. M.
SITE DESCRIPTION NC 209 FROM US BUS, TO NORTH OF SR 1523 (OLD CLYDE RD.) GROUND WTR (ft)
BORING NO. B-13 STATION 19+95 OFFSET 39 ftLT ALIGNMENT -Y2L- 0 HR. Dry
COLLARELEV. 2,637.7 ft TOTAL DEPTH 7.0ft NORTHING 668,147 EASTING 821,661 24HR. . FIAD

DRILL RIGHAMMER EFF/DATE CME-550X

| DRILL METHOD  H.5. Augers

HAMMER TYPE  Automatic

DRILLER Rose, G. K.

START DATE 06/25/09

COMP. DATE 06/25/09

l SURFACE WATER DEPTH N/A

NCDOT BORE SINGLE R4047_GEQ_RDWY.GPJ NC_DOT.GDT 10/27/10

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L -
E(LﬂE)V ELEV DE(Q)T H , 0 v 0 SOIL AND ROCK DESCRIPTION
{ 0.5ft | 0.5 | 0.5ft ® g P! NO. /Mol G | Etev.(m DEPTH (f)
2640 1 B
2637 7:: 0.0 | 2,637.7 - GROUND SURFACE 0.0]
+ 47 8 |10 RS S D L 6% - .~ EMBANKMENT, GRAVEL AND SAND 13
2635 T R N SAPROLITE
2834 7 30 ~T BROWN, SILTY SAND
T 28 | 27 | %6 NI
I N I -\:\\.\-\- . 2631.7 6.0
263074+ 7.0 LN~ | 2,630.7 WEATHERED ROCK [
2630 = 50700 60/0.091 - 1 (GNEISS) [
T - CRYSTALLINE ROCK
1 - (GNEISS)
1 B Boring Terminated with Standard
2626 4 [ Penetration Test Refusal at Elevation
1 " 2,630.7 {t ON CRYSTALLINE ROCK
2620 1 o
2615 1 L
2610 T L.
2605 I -
2600 1 C
2595 T C
2590 1 o
2585 I r
2580 I -
2575 I C
2570 T o
2565 I [
2560 T r

@ NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 8 OF 8
BORELOG REPORT ’

PROJECT NO. 34599.1.1 [ D, Ra047 | county HAYwooD [ GEOLOGIST Hager, M. M.

SITE DESCRIPTION NG 209 FROM US BUS. TO NORTH OF SR 1523 (OLD GLYDE RD.) GROUND WTR (ft)

BORING NO. B-11 STATION 20+00 OFFSET 35 ftLT ALIGNMENT -Y2L- 0 HR. FIAD

COLLARELEV. 2,637.4 ft TOTALDEPTH 4.4 ft NORTHING 668,146 EASTING 821,667 24 HR. N/A

DRILL RIGHAMMER EFF/DATE CME-650X

| DRILL METHOD  H.5. Augers

HAMMER TYPE Automatic

DRILLER Rose, G. K.

START DATE 06/25/09

| comp. DATE D6/25/09

| SURFACE WATER DEPTH N/A

NCDOT BORE SINGLE R4047_GEQ_RETWALL1.GPJ NC_DOT.GDT 10/26/10

DRIVE BLOW COUNT BLOWS PER FOOT SAMP, L
E(Lf'f)v ELEV D‘%’Z)T“ 100 VZE SOIL AND ROGK DESCRIPTION
(f) 0.5t | 0.5ft [ 0.5ft | |0 25 50 75 NO. | /moll 6 | eev.m DEPTH (ft)
2640 1 =
1 - 2,6374 GROUND SURFAGE 0.0
i T 26350  EMBANKMENT, BROWN, SILTY SAND P
2635 A WEATHERED ROCK
26340 34 o GNEISS
26330 44 | 28 |72/0.2 100/0. D 2,633.0 ( ) 4.4
T e 50/0.0 8 CRYSTALLINE ROCK
I [ (GNEISS)
2630 1 - Boring Terminated with Standard
EN - Penetration Test Refusal at Elevation
1 L 2,633.0 ft ON CRYSTALLINE ROCK
2605 T [
2620 I [
1 B
2615 I .
2610 I L
2605 I B
2600 I =
2595 1 "
2690 I -
2685 I [
2580 T L
2575 I L
2570 I L
+ r
2565 T -
2560 1 [




